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(54) PRINTING SYSTEM AND PRINTING CONTROL METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To eliminate useless printing and 
to dissolve the waste of paper and toner by immediately 
interrupting or stopping a printing processing when an 
operator instructs the interruption or stoppage of printing. 
SOLUTION: A personal computer is provided with a user 
command input device 7 for inputting a command for 
instructing the interruption/restart of the printing processing 
and the cancellation of printing data to a laser printer and a 
Centronics port 8 for immediately transmitting an input 
command to the printer. Then, the laser printer is provided 
with a CPU for completing the printing processing of a 
pertinent page during printing processing execution and 
interrupting the printing processing of the next page when a 
received command is an interruption command, restarting the 
printing processing during the interruption in the case of a 
restart command and cancelling all the unprinted printing 
data inside the printer in the case of a cancellation command. 
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CLAIMS 



[Claim(s)] 

[Claim 1] In the printing system equipped with the host computer which has the function to 
transmit printing data, and the printer which has the function to print the printing data received 
from this host computer for every page An input means for said host computer to input the 
command which directs interruption of printing processing, a restart, or destruction of printing 
data to said printer, A transmitting means to transmit immediately the command inputted through 
this input means to said printer is provided. Said printer A distinction means to distinguish the 
class of command received from said host computer, When a receiving command is distinguished 
from an interruption directive command by this distinction means, while making printing 
processing of the applicable page under printing processing activation complete When the 
printing processing under interruption [ interrupt printing processing of the following page, and ] 
when a receiving command is distinguished from a restart directive command is made to resume 
and a receiving command is distinguished from a destruction directive command, all the printing 
data that are not printed in the printer concerned are canceled. The printing system 
characterized by providing the control means with which a new printing instruction is equipped. 
[Claim 2] It is the printing system characterized by transmitting said transmitting means in said 
printing system according to claim 1 using an electromagnetic wave. 

[Claim 3] It is the printing system which sets to said printing system according to claim 1, and is 
characterized by transmitting said transmitting means through lines other than the line used for 
the usual printing data transfer between said host computers and said printers. 
[Claim 4] It is the printing system which sets to said printing system according to claim 1, and is 
characterized by transmitting said transmitting means using the intact control cutting tool of the 
Centronics line who uses for the usual printing data transfer between said host computers and 
said printers. 

[Claim 5] It is the printing system which sets to said printing system according to claim 1, and is 
characterized by for said transmitting means setting up a logical channel on the physical channel 
of the data byte of the Centronics line used for the usual printing data transfer between said 
host computers and said printers, and transmitting said command on said logical channel. 
[Claim 6] Said printer is a printing system characterized by having the function which can 
receive said command from said host computer even when printing data storage is in a full 
condition in said printing system according to claim 1. 

[Claim 7] In the printing control approach of a printer of having the function to print the printing 
data received from the host computer which has the function to transmit printing data for every 
page The stroke which inputs the command which directs interruption of printing processing, a 
restart, or destruction of printing data from said host computer to said printer, The stroke which 
transmits the inputted command to said printer immediately, and the stroke from which said 
printer distinguishes the class of command received from said host computer, The stroke which 
interrupts printing processing of the following page while making printing processing of the 
applicable page under printing processing activation complete, when a receiving command is 
distinguished from an interruption directive command, The printing control approach 
characterized by having the stroke which makes the printing processing under interruption when 



a receiving command is distinguished from a restart directive command resume, and the stroke 
which cancels all the printing data that are not printed in said printer when a receiving command 
is distinguished from a destruction directive command. 

[Claim 8] It is the printing control approach characterized by the stroke immediately transmitted 
to said printer performing said inputted command in said printing control approach according to 
claim 7 using an electromagnetic wave. 

[Claim 9] The stroke which transmits said inputted command to said printer immediately in said 
printing control approach according to claim 7 is the printing control approach characterized by 
carrying out through lines other than the line which uses for the usual printing data transfer 
between said host computers and said printers. 

[Claim 10] The stroke which transmits said inputted command to said printer immediately in said 
printing control approach according to claim 7 is the printing control approach characterized by 
carrying out using the intact control cutting tool of the Centronics line who uses for the usual 
printing data transfer between said host computers and said printers. 

[Claim 11] The stroke which transmits said inputted command to said printer immediately in said 
printing control approach according to claim 7 is the printing control approach characterized by 
transmitting said command on the logical channel set up on the physical channel of the data byte 
of the Centronics line which uses for the usual printing data transfer between said host 
computers and said printers. 

[Claim 12] The printing control approach characterized by having the stroke which can receive 
said command from said host computer in said printing control approach according to claim 7 
even when the printing data storage of said printer is in a full condition. 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to a printing system and the printing control 
approach, and when canceling the futility of a form or a toner by losing useless printing 
especially, it relates to a suitable printing system and the printing control approach. 
[0002] 

[Description of the Prior Art] Conventionally, there is a printing system equipped with the printer 
which prints and outputs the printing data which received printing data from the host computer 
which can be transmitted to a printer, and the host computer concerned for every page. In this 
kind of printing system, although printing data will not be sent out from a host computer after 
printing interruption directions to a printer if an operator inputs printing interruption directions 
from the keyboard of a host computer etc., the printout of the printing data which the printer has 
already received from the host computer is carried out from a printer before printing interruption 
directions. 
[0003] 

[Problem(s) to be Solved by the Invention] However, in the conventional printing system, as 
mentioned above, when an operator performed printing interruption directions from a host 
computer, printing data [ finishing / a printer / reception / from a host computer already ] had 
the problem that a printout was carried out, before printing interruption directions. When having 
put in another way and the conventional printing system inputted interruption of printing of an 
operator, or directions of a termination into a host computer, while transmitting directions of an 
operator to the printer immediately from the host computer, when the printer received directions 
of printing interruption or a printing termination, processing which a paper jam does not generate 
immediately was performed and the function to in_which printing processing is interrupted or 
stopped did not have. Therefore, in the conventional printing system, useless printing was 
performed, consequently there was nonconformity that the futility of a form or a toner occurred. 
[0004] When this invention is made in view of the point mentioned above and an operator directs 
interruption or a termination of printing, it aims at offering the printing system and the printing 
control approach which made it possible to lose useless printing and to cancel the futility of a 
form or a toner etc. by interrupting or stopping printing processing immediately. 
[0005] 

[Means for Solving the Problem] In order to attain the above-mentioned object, invention of 
claim 1 In the printing system equipped with the host computer which has the function to 
transmit printing data, and the printer which has the function to print the printing data received 
from this host computer for every page An input means for said host computer to input the 
command which directs interruption of printing processing, a restart, or destruction of printing 
data to said printer, A transmitting means to transmit immediately the command inputted through 
this input means to said printer is provided. Said printer A distinction means to distinguish the 
class of command received from said host computer, When a receiving command is distinguished 
from an interruption directive command by this distinction means, while making printing 
processing of the applicable page under printing processing activation complete When the 



printing processing under interruption [ interrupt printing processing of the following page, and ] 
when a receiving command is distinguished from a restart directive command is made to resume 
and a receiving command is distinguished from a destruction directive command, all the printing 
data that are not printed in the printer concerned are canceled. It is characterized by providing 
the control means with which a new printing instruction is equipped. 

[0006] In order to attain the above-mentioned object, invention of claim 2 is characterized by 
transmitting said transmitting means using an electromagnetic wave in said printing system 
according to claim 1. 

[0007] In order to attain the above-mentioned object, invention of claim 3 is set to said printing 
system according to claim 1, and said transmitting means is characterized by transmitting 
through lines other than the line used for the usual printing data transfer between said host 
computers and said printers. 

[0008] In order to attain the above-mentioned object, invention of claim 4 is set to said printing 
system according to claim 1, and said transmitting means is characterized by transmitting using 
the intact control cutting tool of the Centronics line who uses for the usual printing data transfer 
between said host computers and said printers. 

[0009] In order to attain the above-mentioned object, it sets to said printing system according 
to claim 1, said transmitting means sets up a logical channel on the physical channel of the data 
byte of the Centronics line used for the usual printing data transfer between said host 
computers and said printers, and invention of claim 5 is characterized by transmitting said 
command on said logical channel. 

[0010] In order to attain the above-mentioned object, it is characterized by invention of claim 6 
having the function which said printer can receive [ of said host computer to said command ] 
even when printing data storage is in a full condition in said printing system according to claim 1. 

[0011] In order to attain the above-mentioned object, invention of claim 7 In the printing control 
approach of a printer of having the function to print the printing data received from the host 
computer which has the function to transmit printing data for every page The stroke which 
inputs the command which directs interruption of printing processing, a restart, or destruction of 
printing data from said host computer to said printer, The stroke which transmits the inputted 
command to said printer immediately, and the stroke from which said printer distinguishes the 
class of command received from said host computer, The stroke which interrupts printing 
processing of the following page while making printing processing of the applicable page under 
printing processing activation complete, when a receiving command is distinguished from an 
interruption directive command, It is characterized by having the stroke which makes the printing 
processing under interruption when a receiving command is distinguished from a restart directive 
command resume, and the stroke which cancels all the printing data that are not printed in said 
printer when a receiving command is distinguished from a destruction directive command. 
[0012] In order to attain the above-mentioned object, the stroke in which invention of claim 8 
transmits said inputted command to said printer immediately in said printing control approach 
according to claim 7 is characterized by carrying out using an electromagnetic wave. 
[0013] In order to attain the above-mentioned object, invention of claim 9 is characterized by 
performing the stroke which transmits said inputted command to said printer immediately 
through lines other than the line used for the usual printing data transfer between said host 
computers and said printers in said printing control approach according to claim 7. 
[0014] In order to attain the above-mentioned object, invention of claim 10 is characterized by 
performing the stroke which transmits said inputted command to said printer immediately using 
the intact control cutting tool of the Centronics line who uses for the usual printing data transfer 
between said host computers and said printers in said printing control approach according to 
claim 7. 

[0015] In order to attain the above-mentioned object, invention of claim 11 is characterized by 
the stroke which transmits said inputted command to said printer immediately transmitting said 
command on the logical channel set up on the physical channel of the data byte of the 
Centronics line used for the usual printing data transfer between said host computers and said 



printers in said printing control approach according to claim 7. 

[0016] [n order to attain the above-mentioned object, invention of claim 12 is characterized by 
having the stroke which can receive said command from said host computer in said printing 
control approach according to claim 7, even when the printing data storage of said printer is in a 
full condition. 
[0017] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained 
with reference to a drawing. 

[0018] (1) If the whole printing system configuration concerning the gestalt of gestalt point ** of 
the 1st operation and the 1st operation is explained based on drawing 3 , this printing system 
has composition equipped with the personal computer 1 as a host computer, and the laser beam 
printer 3 as a printer connected to this personal computer 1 through the Centronics line 2 (path 
cord corresponding to [ for printers ] a 24-bit parallel interface). 

[0019] In addition, although the laser beam printer is raised with the gestalt of the gestalt of the 
1st operation and the 2nd thru/or the 4th operation mentioned later to the example as a printer, 
it is possible to use the printer by the method of the arbitration of a non impact type (an 
electrophotography type, a hot printing type, a sensible-heat type, an ink jet type, an 
electrostatic type, discharge-breakdown type) or the impact types (dot impact type) as a printer. 

[0020] Next, if the internal configuration of the personal computer 1 of the printing system 
concerning the gestalt of the 1st operation is explained based on drawing 1 , the personal 
computer 1 has composition equipped with CPU (central processing unit)4, RAM (at-any-time 
write-in read-out memory)5, a hard disk 6, the user command input device 7, the Centronics 
port 8, and Maine Bath 9. 

[0021] If the configuration of each part of the above is explained in full detail, CPU4 will control 
each part of a personal computer based on a program. RAMS is used as a work area. A hard disk 
6 may store a program and a floppy disk, CDROM (Compact Disc ROM), MO, etc. may be used 
for it instead of a hard disk 6. The user command input unit 7 is for an operator to input 
commands, such as printing demand instruction / printing stop instruction, a printing termination 
order, and a resumption instruction of printing, and specifically consists of a mouse, a keyboard, 
etc. The Centronics port 8 outputs an instruction, a control channel initiation recognition signal, 
control channel termination printing data, various recognition signals, etc. to a laser beam printer 
3 through the Centronics line 2. Maine Bath 9 is a common signalling channel. 
[0022] Moreover, if the internal configuration of the laser beam printer 3 of the printing system 
concerning the gestalt of the 1st operation is explained based on drawing 2 , the laser beam 
printer 3 has composition equipped with CPU10, RAM1 1 and ROM12, the Centronics port 13, the 
paper transport device 14, imprint equipment 15, and Maine Bath 16. 

[0023] If the configuration of each part of the above is explained in full detail, CPU10 will control 
each part of a laser beam printer based on a program. RAM11 is used as a work area. ROM12 
may store a program and a floppy disk, CDROM, a hard disk, etc. may be used for it instead of 
ROM12. The Centronics port 13 incorporates an instruction, a control channel initiation 
recognition signal, control channel termination printing data, various recognition signals, etc. from 
the Centronics line 2. The paper transport device 14 controls conveyance of a print form by the 
interior of a laser beam printer. Imprint equipment 15 controls the device in which printing 
actuation is performed to a print form. Maine Bath 16 is a common signalling channel. 
[0024] In addition, especially with the gestalt of the 1st operation, unless it refuses, CPU4 
controls RAMS, a hard disk 6, the user command input unit 7, and the Centronics port 8 by the 
personal computer 1 through Maine Bath 9, and CPU10 controls RAM1 1, ROM12, the Centronics 
port 13, the paper transport device 14, and imprint equipment 15 by the laser beam printer 3 
through Maine Bath 1 5. 

[0025] With the gestalt of the 1st operation, two logical channels are set up on the Centronics 
line 2 which connects a personal computer 1 and a laser beam printer 3, and drawing 4 is the 
schematic diagram showing the example. The control signal of a personal computer 1 is sent out 
through logical channel distribution equipment 17 to the logical channel C1 for control signal 



transmission of the Centronics line 2, and is memorized by the 1st memory 19 through the 
logical channel judging equipment 18 of a laser beam printer 3. Moreover, the printing data of a 
personal computer 1 are sent out through logical channel distribution equipment 17 to the logical 
channel C2 for data transmission of the Centronics line 2, and are memorized by the 2nd 
memory 20 through the logical channel judging equipment 18 of a laser beam printer 3. 
[0026] Moreover, in the gestalt of the 1st operation, the program by the side of a personal 
computer 1 is divided into the printing data forwarding section program and the user interrupt 
processing section program. Fundamentally, the send state FLG (flag) which exists on RAMS of a 
personal computer 1 is rewritten, when a user interrupt processing section program receives the 
interruption processing from an operator, and a printing data forwarding section program 
performs various processings with reference to it. 

[0027] Next, said printing data forwarding section program is explained based on drawing 5 . An 
operator creates data to print using application, after starting a printing system (step S101) 
(step S102). In addition, explanation is omitted in order for there to be nothing relation with the 
essence of this invention about the printing data origination approach. If an operator does the 
depression of the printing demand carbon button with which the user command input device 7 of 
a personal computer 1 is equipped (step S103), a printer driver will start creation of the printing 
data corresponding to the laser beam printer 3 which performs printing based on the printing 
data from application (step S104). A printer drivers termination of creation of printing data 
transmits printing data to printer Supra which transmits data to a laser beam printer 3 (step 
S1 06). (step S 105) 

[0028] Printer Supra starts transmission for the printing data of 1 byte of head from the 
Centronics port 8 to a laser beam printer 3 among the received printing data using the protocol 
of Centronics (step S107). Printer Supra sets the send state FLG which exists on RAMS as 
CONTINUE (step S108). It judges that all transmission of printing data was completed when 
there were no printing data which should investigate whether printer Supra has printing data 
which should still be transmitted (step S110), and should be transmitted, a send state FLG is set 
to WAIT here (step S123), and this processing is ended (step S124). 

[0029] On the other hand, printer Supra investigates a send state FLG, when there are non-sent 
out data (step S1 11), and when a send state FLG is CONTINUE Continue return printing data 
transmission to the above-mentioned step S109, and when a send state FLG is not CONTINUE 
It is recognized as printing stop instruction by the operator having been published, and a control 
channel initiation recognition signal is outputted from the Centronics port 8 to a laser beam 
printer 3 (step S112), and printing stop instruction is continuously outputted from the Centronics 
port 8 (step S1 13). 

[0030] In addition, a control channel initiation recognition signal is 1 byte of signal, and the signal 
about a control-related logical channel will be transmitted until it transmits a control channel 
termination recognition signal after this. Moreover, the same value as 1 byte of this control 
channel initiation recognition signal shall not exist in printing data. When the same value as a 
control channel initiation recognition signal comes out by image data etc., a dummy bit is 
inserted in the creation time of printing data, and discernment processing of distinguishing from a 
control channel initiation recognition signal is performed. 

[0031] Printer Supra investigates whether a send state FLG is DISCARD (step S114), when a 
send state FLG is DISCARD, it recognizes it as the printing termination order by the operator 
having been published, outputs a printing data RESET instruction from the Centronics port 8 to a 
laser beam printer 3 (step S120), and outputs a control channel termination recognition signal 
from the Centronics port 8 following it (step S121). Then, printer Supra cancels the printing data 
which are not sent [ which is carrying out current maintenance ] out (step S122), sets a send 
state FLG to WAIT (step S123), and ends this processing (step S124). 

[0032] On the other hand, printer Supra stands by a new instruction of fixed time amount and an 
operator, when a send state FLG is not DISCARD (step S1 15). After fixed time amount, when a 
send state FLG is STOP, the answer of the (step S1 16 judges that there were not affirmation) 
and a user instruction input and processes step S114 again. When a send state FLG is not 
STOP, the answer of the (step S1 16 investigates whether negative) and a send state FLG are 



CONTINUE(s) (step S117). 

[0033] When a send state FLG is CONTINUE, printer Supra judges that there was a resumption 
instruction of printing from an operator, sends out the resumption instruction of printing to a 
laser beam printer 3 (step S1 18), sends out a control channel termination recognition signal 
continuously (step S1 19), and resumes return printing data forwarding processing to the above- 
mentioned step S109. When a send state FLG is not CONTINUE, it is recognized as the 
abnormalities in the status (operating state) having occurred, and shifts to the above-mentioned 
step S120. 

[0034] Next, actuation of the interruption processing by the side of a personal computer 1 (host 
computer) is explained to a detail based on drawing 6 . It is inputted from the user command 
input device 7 (a keyboard or mouse), and the trigger of interruption from an operator is notified 
to the corresponding interrupt handler. In addition, the instruction about the gestalt of this 
operation which an operator can notify is three, printing interruption, resumption of printing, and 
a printing termination. 

[0035] If the interrupt by the operator occurs with the user command input unit 7 (step S201), 
the interruption factor is acquired (step S202), and it stores on RAMS, subsequently, the case 
where a send state FLG is not WAIT with reference to the send state FLG on current RAM 5 
(step S203) — ( — the answer of step S203 judged it as under printing data transmission (it 
contains also during interruption), and negative) and current printer Supra acquired at the 
above-mentioned step S202 — it interrupts and a factor is referred to. 

[0036] When an interruption factor is printing interruption, the answer of the (step S204 sets 
affirmation) and a send state FLG as STOP (step S208), and ends this processing (step S219). 
When an interruption factor is resumption of printing, the answer of the (step S205 sets 
affirmation) and a send state FLG as CONTINUE (step S209), and ends this processing (step 

5214) . When an interruption factor is a printing termination, the answer of the (step S206 sets 
affirmation) and a send state FLG as DISCARD (step S210), and ends this processing (step 
S219). 

[0037] When a send state FLG is WAIT, it judges that the answer of the (step S203 has 
completed all printing data transmission by affirmation) and printer Supra, and the interrupt 
handler itself transmits control instruction to a laser beam printer 3. Then, a control channel 
initiation recognition signal is transmitted through the Centronics port 8 to a laser beam printer 3 
(step S207), and the interruption factor acquired at the above-mentioned step S202 is referred 
to. 

[0038] When an interruption factor is printing interruption, the answer of the (step S21 1 sends 
out printing stop instruction to affirmation) and a laser beam printer 3 (step S214), and performs 
step S218. When an interruption factor is resumption of printing, the answer of the (step S212 
sends out the resumption instruction of printing to affirmation) and a laser beam printer 3 (step 

5215) , and performs step S218. When an interruption factor is a printing termination, printing 
stop instruction is sent out to (step S213) and a laser beam printer 3 (step S216), a printing data 
RESET instruction is sent out continuously (step S217), and step S218 is performed. At step 
S218, a control channel termination recognition signal is sent out to a laser beam printer 3, and 
this processing is ended (step S219). 

[0039] Next, actuation of the program of Maine by the side of a laser beam printer 3 (printer) is 
explained based on drawing 7 . In a laser beam printer 3 side, printing processings (printing 
control, rasterizing, paper transfer control, etc.) are performed by the program of Maine, and an 
interrupt handler performs data reception from a personal computer 1 through the Centronics 
port 13. It opts for the processing which a main program should perform with reference to the 
printing status fundamentally. Moreover, an interrupt handler notifies the instruction received 
from the personal computer 1 to a main program by updating the printing status. 
[0040] If a power source is switched on (step S301), a laser beam printer 3 will start processing, 
will initialize the laser beam printer concerned itself (step S302), and will set the printing status 
on RAM11 as printing activation (step S303). Subsequently, it investigates whether the printing 
data which should be printed in the 2nd memory 20 (refer to drawing 4 ) which is a printing data 
storage field on RAM1 1 are stored (step S304). When there are no data which should be printed, 



step S304 is performed again. 

[0041] When there are data which should be printed, the printing status on RAM11 investigates 
whether it is printing activation (step S305). When the printing status is printing activation, 
printing processing of a page in which a degree should be printed is performed (step S306). And 
when the delivery of the paper which the page concerned printed is completed normally, the 
printing data on the 2nd memory 20 on (step S307) and RAM1 1 which ended printing processing 
are deleted (step S308), and step S304 is performed again. 

[0042] In the above-mentioned step S305, when the printing status is not printing activation, it 
investigates whether the printing status is printing reset (step S309). When the printing status is 
printing reset, all the data in the 2nd memory 20 which is a printing data storage field on RAM1 1 
are canceled (step S310). And after initializing a laser beam printer 3 (step S311) and completing 
initialization, the printing status is set as activation (step S312), and step S304 is performed 
again. 

[0043] In the above-mentioned step S309, when the printing status is not printing reset, the 
printing status investigates whether it is printing interruption (step S313). When the printing 
status is printing interruption, step S305 is performed that the following user command should be 
acquired. When the printing status is not printing interruption, it judges that the status is 
unusual, all the data in the 2nd memory 20 which is a printing data storage field on RAM11 are 
canceled, and a laser beam printer 3 is initialized (step S314). After initialization is completed, 
the printing status is set as activation (step S315), and step S304 is performed again. 
[0044] Next, actuation of the interrupt handler of a laser beam printer 3 (printer) is explained 
based on drawing 8 . An interrupt handler is started at the time of completion of initialization of a 
laser beam printer 3 (step S401), and stands by interruption from a personal computer 1 (host 
computer) (step S402). Generating of interruption investigates whether nSTROB of the 
Centronics line 2 was turned off through the Centronics port 13 (step S403). 
[0045] When not turned off, processing corresponding to each interruption is performed (step 

5405) . When turned off, BUSY of the Centronics line 2 is set to HIGH through the Centronics 
port 13 (step S404), the further interruption from a personal computer 1 is refused, and data are 
incorporated from the DATA line of the Centronics line 2 through the Centronics port 13 (step 

5406) . And the data concerned judge whether it is data of a control channel (step S407). In this 
case, it judges by whether it is data of the section when data were sandwiched by the control 
channel initiation identifier and the termination identifier. 

[0046] When the incorporated data are not data of a control channel, it is judged as the usual 
printing data and stores in the 2nd memory 20 on RAM11 (step S408). And it investigates 
whether there is any opening which can still store printing data in the 2nd memory 20 (step 
S409). When there is no opening in the 2nd memory 20, fixed time amount standby is carried out 
and step S409 is performed again. When an opening is in the 2nd memory 20, BUSY of the 
Centronics line 2 is set to LOW (step S410), and the purport in which interruption reception of 
the degree from a personal computer 1 is possible is notified to the computer 1 concerned. 
Then, nACK of the Centronics line 2 is transmitted through the Centronics port 13 (step S41 1), 
1 byte of data reception completion is notified, and step S402 is performed again that the 
following data should be received. 

[0047] On the other hand, when the incorporated data are data of a control channel, it is judged 
as the data of control instruction and stores in the 1st memory 19 (refer to drawing 4 ) on 
RAM11 (step S412). And it investigates whether there is any opening which can still store 
control instruction data in the 1st memory 19 (step S413). When there is no opening in the 1st 
memory 19, fixed time amount standby is carried out and step S413 is performed again. When an 
opening is in the 1st memory 19, BUSY of the Centronics line 2 is set to LOW (step S414), and 
the purport in which interruption reception of the degree from a personal computer 1 is possible 
is notified to the computer 1 concerned. Then, nACK of the Centronics line 2 is transmitted 
through the Centronics port 13, and 1 byte of data reception completion is notified (step S415). 
[0048] It investigates whether the control instruction stored in the 1st memory 19 is printing 
stop instruction after advice of data reception completion (step S416). When control instruction 
is printing stop instruction, the printing status is set as printing interruption that it should notify 



to Maine (step S417), the printing stop instruction of the 1st memory 19 is cleared after setting- 
out termination (step S423), and step S402 is performed. 

[0049] In the above-mentioned step S416, when the control instruction stored in the 1st 
memory 19 is not printing stop instruction, it investigates whether the control instruction stored 
in the 1st memory 19 is a printing RESET instruction (step S418). When control instruction is a 
printing RESET instruction, the printing status is set as Printing RESET that it should notify to 
Maine (step S419), the printing RESET instruction of the 1st memory 19 is cleared after setting- 
out termination (step S423), and step S402 is performed. 

[0050] In the above-mentioned step S416, when the control instruction stored in the 1st 
memory 19 is not a printing RESET instruction, it investigates whether the control instruction 
stored in the 1st memory 19 is a resumption instruction of printing (step S420). When control 
instruction is a resumption instruction of printing, the printing status is set as resumption of 
printing that it should notify to Maine (step S421) f the resumption instruction of printing of the 
1st memory 19 is cleared after setting-out termination (step S423), and step S402 is performed. 
[0051] In the above-mentioned step S416 t when the control instruction stored in the 1st 
memory 19 is not a resumption instruction of printing, it is recognized as the abnormalities in the 
status having occurred, the printing status is set as Printing RESET (step S422), and step S402 
is performed after setting-out termination. 

[0052] As mentioned above, since the operator of a printing system can interrupt or stop printing 
processing of a laser beam printer 3 immediately when he directs interruption or a termination of 
printing to a laser beam printer 3 through the user command input unit 7 of a personal computer 
1, while not performing useless printing and being able to cancel the futility of a form or a toner, 
according to the gestalt of the 1st operation, release of a laser beam printer 3 also becomes 
possible immediately. Moreover, a personal computer 1 and a laser beam printer 3 have the 
advantage that it is not necessary to add new hardware, by adopting the approach by the gestalt 
of the 1st operation. Moreover, it is possible to also realize port setting out of the hardware to 
be used in the conventional state. 

[0053] (2) Replace the gestalt of operation of the gestalt 2nd of the 2nd operation with the 
approach of sending out control command in the gestalt of implementation of the above 1st 
using the data line of the Centronics line 2, and it notifies printing stop instruction, the 
resumption instruction of printing, and a printing termination order to a laser beam printer 3 using 
the intact BIT number (5-7) of the control line of the Centronics line 2. Since it is the same as 
that of each bit control approach in nSTROB of the Centronics line 2 etc., the control approach 
of the control lines 5-BIT 7 is omitted for details. 

[0054] Drawing 9 is drawing showing two examples of a definition of the control instruction of 
the control cutting tool of the Centronics control. Example 1 — a printing interruption 
instruction — in ON and the resumption instruction of printing, ON and a printing termination 
order set [ BIT5 ] BIT7 to ON for BIT6. moreover — Example 2 — a printing interruption 
instruction — ON and a printing termination order carry out [ BIT /5 / instruction / OFF (when 
BIT5 is always turned off during interruption and it is turned on, unless a laser beam printer 3 
has a printing termination order, it is recognized as interruption instruction discharge), and / of 
printing / resumption ] BIT6 as ON in BITS. In addition, a printing termination order also has the 
approach for which nlNIT of a control line is substituted. 

[0055] The signal of a pulse condition is sent out by setting the control signal sending-out 
approach of each instruction for a laser beam printer 3 to HIGH from a personal computer 1 to 
each bit (DEFAULT level OFF) in the gestalt of the 2nd operation, and carrying out after [ OFF ] 
fixed time amount. Since the detail of the system configuration concerning the gestalt of the 2nd 
operation, an internal-block configuration, and actuation is almost the same as the gestalt of 
implementation of the above 1st, only a difference is explained below. 
[0056] With the gestalt of the 2nd operation, since there is no need of setting up a logical 
channel in order to use a control line, sending-out" becomes unnecessary about a control 
channel termination identifier to sending-out" and "laser beam printer to "laser beam printer of 
operation applied to steps S112, S119, and S122 of drawing 5 R> 5, and steps S207 and S218 of 
drawing 6 among the actuation in a personal computer 1 in a control channel initiation identifier. 



[0057] Moreover, with the gestalt of the 2nd operation, in a laser beam printer 3 side, when it 
interrupts, the controller is monitoring the condition of the control lines 5-BIT 7 continuously 
and the condition of a signal line has change, it is made the trigger and an interrupt handler is 
operated. 

[0058] Moreover, in order that control instruction may use another line physically [ printing 
data ] with the gestalt of the 2nd operation, From step S412 of drawing 8 to the step S415 is 
unnecessary among actuation of the interrupt handler of a laser beam printer 3. "It judges 
whether BIT 5-7 of a control line had change" before step S403 t when a judgment result is yes, 
step S416 is performed, and when a judgment result is no, step S403 is performed. 
[0059] As mentioned above, according to the gestalt of the 2nd operation, generate possibility 
that port setting out of the hardware used as compared with the gestalt of implementation of the 
above 1st must be changed, but Since the driver DLL which controls only BIT 5-7 of a control 
line is created independently and it can realize, modification to the data forwarding program using 
conventional Centronics As compared with the gestalt of implementation of the above 1st, it is 
few, and ends, and, thereby, the time amount which development takes can be shortened. 
Moreover, even when a laser beam printer 3 cannot receive printing data in the state of memory 
full, the interruption and the termination of printing processing in a laser beam printer 3 are 
possible. 

[0060] (3) If the whole printing system configuration concerning the gestalt of gestalt point ** of 
the 3rd operation and the 3rd operation is explained based on drawing 12 , this printing system 
has composition equipped with the personal computer 21 as a host computer, and the laser 
beam printer 23 as a printer connected to this personal computer 21 through Centronics line 22a 
and control-line 22b. 

[0061] Next, if the internal configuration of the personal computer 21 of the printing system 
concerning the gestalt of the 3rd operation is explained based on drawing 10 , the personal 
computer 21 has composition equipped with CPU24, RAM25, a hard disk 26, the user command 
input device 27, the Centronics port 28, control signal sending-out equipment 29, and Maine 
Bath 30. 

[0062] If the configuration of each part of the above is explained in full detail, CPU24 will control 
each part of a personal computer based on a program. RAM25 is used as a work area. A hard 
disk 26 may store a program and a floppy disk, CDROM, etc. may be used for it instead of a hard 
disk 26. The user command input unit 27 is for an operator to input various commands, and 
specifically consists of a mouse, a keyboard, etc. The Centronics port 28 outputs printing data 
etc. to a laser beam printer 23 through Centronics line 22a. Control signal sending-out 
equipment 29 outputs a control signal to a laser beam printer 23 through control-line 22b. Maine 
Bath 30 is a common signalling channel. 

[0063] Moreover, if the internal configuration of the laser beam printer 23 of the printing system 
concerning the gestalt of the 3rd operation is explained based on drawing 11 , the laser beam 
printer 23 has composition equipped with CPU31, RAM32 and ROM33, the Centronics port 34, 
the paper transport device 35, imprint equipment 36, the electromagnetic wave signal receiving 
set 37, and Maine Bath 38. 

[0064] If the configuration of each part of the above is explained in full detail, CPU31 will control 
each part of a laser beam printer based on a program. RAM32 is used as a work area. ROM33 
may store a program and a floppy disk, CDROM, a hard disk, etc. may be used for it instead of 
ROM33. The Centronics port 34 incorporates printing data from Centronics line 22a. The paper 
transport device 35 controls conveyance of a print form by the interior of a laser beam printer. 
Imprint equipment 36 controls the device in which printing actuation is performed to a print form. 
The electromagnetic wave signal receiving set 37 receives an electromagnetic wave signal from 
control-line 22b. Maine Bath 38 is a common signalling channel. 

[0065] In addition, especially with the gestalt of the 3rd operation, unless it refuses, CPU24 
controls RAM25, a hard disk 26, the user command input unit 27, the Centronics port 28, and 
control signal sending-out equipment 29 by the personal computer 21 through Maine Bath 30, 
and CPU31 controls RAM32, ROM33, the Centronics port 34, the paper transport device 35, 
imprint equipment 36, and the electromagnetic wave signal receiving set 37 by the laser beam 



printer 23 through Maine Bath 38. 

[0066] Actuation of the printing system concerning the gestalt of the 3rd operation is the same 
as that of the printing system concerning the gestalt of implementation of the above 2nd almost, 
and in order that only the sending-out approach of control instruction may carry out difference, 
only a difference is explained below. 

[0067] In a personal computer 21 side, the class (printing stop instruction, the resumption 
instruction of printing, printing RESET instruction) of a send statement and the instruction 
concerned is sent out to control signal sending-out equipment 29 at the time of generating of a 
control instruction sending-out demand. The control signal sending-out equipment 29 which 
received the control instruction sending— out demand sends out the demanded control 
instruction. The three following approaches can be considered as the sending-out approach of 
control instruction. 

[0068] (i) Three or more physical lines for signal transduction to a laser beam printer 23 and a 
personal computer 21 are at a certain time. In this case, it is the approach define each 
instruction and a physical line by the same definition approach as the definition approach of an 
instruction of having used BIT 5-7 of the control line of Example 1 of drawing 9 t and control 
signal sending-out equipment 29 sends out an instruction according to that definition. 
[0069] (ii) Two or more physical lines for signal transduction to a laser beam printer 23 and a 
personal computer 21 are at a certain time. In this case, it is the approach define each 
instruction and a physical line by the same definition approach as the definition approach of an 
instruction of having used BIT 5-6 of the control line of Example 2 of drawing 9 , and control 
signal sending-out equipment 29 sends out an instruction according to that definition. 
[0070] (iii) One or more lines by which the synchronizing signal for taking the synchronization at 
the time of the physical line for signal transduction performing 1 or more and signal transduction 
in a laser beam printer 23 and a personal computer 21 is flowing are at a certain time. Drawing 
13 is the example of a definition of the signal at that time, and each instruction. In this case, 
control signal sending-out equipment 29 has always sent out the synchronizing signal. 
[0071] In the laser beam printer 23 side, the electromagnetic wave signal receiving set 37 
received the synchronizing signal sent out from the control signal sending-out equipment 29 of a 
personal computer 21, and has always taken control signal sending-out equipment 29 and a 
synchronization. And when the level of control signal line 22b has change, according to the 
definition of drawing 13 , it analyzes whether it is which control instruction from the level change, 
and the analysis result is reflected in the printing status. 

[0072] As mentioned above, since advice of control instruction can be performed even if it does 
not use the Centronics port, according to the gestalt of the 3rd operation, it has the advantage 
that there is no need of changing the driver which operates the port of Centronics. Moreover, 
even when a laser beam printer 23 cannot receive printing data in the state of memory full, 
interruption or a termination of printing processing of a laser beam printer 23 is possible. 
[0073] (4) If the whole printing system configuration concerning the gestalt of gestalt point ** of 
the 4th operation and the 4th operation is explained based on drawing 16 , this printing system 
has composition equipped with the personal computer 41 as a host computer, and the laser 
beam printer 42 as a printer with which wireless is transmitted from this personal computer 41. 
[0074] Next, if the internal configuration of the personal computer 41 of the printing system 
concerning the gestalt of the 4th operation is explained based on drawing 14 , the personal 
computer 41 has composition equipped with CPU43, RAM44, a hard disk 45, the user command 
input device 46, the Centronics port 47, the electromagnetic wave signal launcher 48, and Maine 
Bath 49. 

[0075] If the configuration of each part of the above is explained in full detail, CPU43 will control 
each part of a personal computer based on a program. RAM44 is used as a work area. A hard 
disk 45 may store a program and a floppy disk, CDROM, etc. may be used for it instead of a hard 
disk 45. The user command input unit 46 is for an operator to input various commands, and 
specifically consists of a mouse, a keyboard, etc. The Centronics port 47 outputs printing data 
etc. The electromagnetic wave signal launcher 48 discharges an electromagnetic wave signal to a 
laser beam printer 42. Maine Bath 30 is a common signalling channel. 



[0076] Moreover, if the internal configuration of the laser beam printer 42 of the printing system 
concerning the gestalt of the 4th operation is explained based on drawing 15 , the laser beam 
printer 42 has composition equipped with CPU50, RAM51 and ROM52, the Centronics port 53, 
the paper transport device 54, imprint equipment 55, the control signal receiving set 56, and 
Maine Bath 57. 

[0077] If the configuration of each part of the above is explained in full detail, CPU50 will control 
each part of a laser beam printer based on a program. RAM51 is used as a work area. ROM52 
may store a program and a floppy disk, CDROM, a hard disk, etc. may be used for it instead of 
ROM52. The Centronics port 53 incorporates printing data etc. The paper transport device 54 
controls conveyance of a print form by the interior of a laser beam printer. Imprint equipment 55 
controls the device in which printing actuation is performed to a print form. The control signal 
receiving set 56 receives a control signal. Maine Bath 57 is a common signalling channel. 
[0078] In addition, especially with the gestalt of the 4th operation, unless it refuses, CPU43 
controls RAM44, a hard disk 45, the user command input unit 46, the Centronics port 47, and the 
electromagnetic wave signal launcher 48 by the personal computer 41 through Maine Bath 49, 
and CPU50 controls RAM51, ROM52, the Centronics port 53, the paper transport device 54, 
imprint equipment 55, and the control signal receiving set 56 by the laser beam printer 42 
through Maine Bath 57. 

[0079] The detail of operation of the gestalt of the 4th operation is the same as the gestalt of 
implementation of the above 3rd almost, and only the sending-out approach of control 
instruction carries out difference. Although the approach of notifying to a laser beam printer 
from a personal computer using a physical line was taken with the gestalt of implementation of 
the above 3rd, the approach of notifying to a laser beam printer 42 from a personal computer 41 
using an electromagnetic wave is taken with the gestalt of the 4th operation. Since the discharge 
approach of an electromagnetic wave and the reception approach of an electromagnetic wave 
are well-known techniques, explanation is omitted. In addition, the definition approach of a signal 
is the same as the approach shown in above-mentioned drawing 13 . 

[0080] As mentioned above, according to the gestalt of the 4th operation, in addition to the 
effectiveness in the gestalt of implementation of the above 3rd, there is an advantage that 
constraint of the physical location relation between a laser beam printer 42 and a personal 
computer 41 can be made loose. 

[0081] In addition, even if it applies this invention to the system which consists of two or more 
devices, it may be applied to the equipment which consists of one device. Moreover, it cannot be 
overemphasized that this invention can be applied also when attained by supplying a program to 
a system or equipment. In this case, that system or equipment becomes possible [ enjoying the 
effectiveness of this invention ] by reading the storage which stored the program expressed by 
the software for attaining this invention to this system or equipment 
[0082] 

[Effect of the Invention] As explained above, according to invention of claim 1, a host computer 
The input means for inputting the command which directs interruption of printing processing, a 
restart, or destruction of printing data to a printer, A transmitting means to transmit the inputted 
command to a printer immediately is provided. A printer A distinction means to distinguish the 
class of command received from the host computer, When a receiving command is distinguished 
from an interruption directive command, while making printing processing of the applicable page 
under printing processing activation complete When the printing processing under interruption 
[ interrupt printing processing of the following page, and ] when a receiving command is 
distinguished from a restart directive command is made to resume and a receiving command is 
distinguished from a destruction directive command, all the printing data that are not printed in a 
printer are canceled. Since the control means with which a new printing instruction is equipped is 
provided, it is not necessary to perform useless printing and the futility of a form or a toner can 
be canceled. Moreover, while release of the printer to a host computer also becomes possible 
immediately, a host computer and a printer have the advantage that it is not necessary to add 
new hardware. 

[0083] According to invention of claim 2, in a printing system according to claim 1, a transmitting 



means has the advantage that constraint of the physical location relation between a printer and 
a host computer becomes loose while doing so the same effectiveness as invention of claim 1, in 
order to transmit using an electromagnetic wave. 

[0084] According to invention of claim 3, it sets to a printing system according to claim 1, and a 
transmitting means becomes possible [ transmitting the command to a printer immediately 
further] from a host computer while doing so the same effectiveness as invention of claim 1, in 
order to transmit through lines other than the line used for the usual printing data transfer 
between a host computer and a printer. 

[0085] In order to transmit using the intact control cutting tool of the Centronics line who uses 
for the usual printing data transfer between a host computer and a printer, while it sets to a 
printing system according to claim 1 according to invention of claim 4, and a transmitting means 
does so the same effectiveness as invention of claim 1, modification to the data-forwarding 
program using Centronics becomes possible [ shortening the time amount which there is, and 
ends and development takes ]. [ comparatively little ] 

[0086] According to invention of claim 5, it sets to a printing system according to claim 1. A 
transmitting means In order to set up a logical channel on the physical channel of the data byte 
of the Centronics line used for the usual printing data transfer between a host computer and a 
printer and to transmit said command on said logical channel, While doing so the same 
effectiveness as invention of claim 1, even if it does not use the port of Centronics, a command 
can be transmitted, and it becomes unnecessary that this changes the hardware which operates 
the port of Centronics. 

[0087] According to invention of claim 6, in a printing system according to claim 1, when printing 
data storage is in a full condition, or when [ since it has the function which can receive a 
command from a host computer, while doing so the same effectiveness as invention of claim 1, ] 
a printer cannot receive printing data from a host computer, the interruption of printing 
processing of a printer of a printer is attained. 

[0088] The stroke which inputs the command which directs interruption of printing processing, a 
restart, or destruction of printing data from a host computer to a printer according to invention 
of claim 7, The stroke which transmits the inputted command to a printer immediately, and the 
stroke from which a printer distinguishes the class of command received from the host 
computer, The stroke which interrupts printing processing of the following page while making 
printing processing of the applicable page under printing processing activation complete, when a 
receiving command is distinguished from an interruption directive command, Since it has the 
stroke which makes the printing processing under interruption when a receiving command is 
distinguished from a restart directive command resume, and the stroke which cancels all the 
printing data that are not printed in a printer when a receiving command is distinguished from a 
destruction directive command, It is not necessary to perform useless printing and the futility of 
a form or a toner can be canceled like invention of claim 1. Moreover, while release of the printer 
to a host computer also becomes possible immediately, a host computer and a printer have the 
advantage that it is not necessary to add new hardware. 

[0089] According to invention of claim 8, in the printing control approach according to claim 7, 
the stroke which transmits the inputted command to a printer immediately has the advantage 
that constraint of the physical location relation between a printer and a host computer becomes 
loose while doing so the same effectiveness as invention of claim 7, in order to carry out using 
an electromagnetic wave. 

[0090] According to invention of claim 9, in the printing control approach according to claim 7, 
the stroke which transmits the inputted command to a printer immediately becomes possible 
[ transmitting the command to a printer immediately further ] from a host computer while doing 
so the same effectiveness as invention of claim 7, in order to carry out through lines other than 
the line used for the usual printing data transfer between a host computer and a printer. 
[0091] According to invention of claim 10, the stroke which transmits the inputted command to a 
printer immediately in the printing control approach according to claim 7 In order to carry out 
using the intact control cutting tool of the Centronics line who uses for the usual printing data 
transfer between a host computer and a printer, while doing so the same effectiveness as 



invention of claim 7 Modification to the data forwarding program using Centronics becomes 
possible [ shortening the time amount which there is t and ends and development takes ]. 
[ comparatively little ] 

[0092] According to invention of claim 11, the stroke which transmits the inputted command to a 
printer immediately in the printing control approach according to claim 7 In order to transmit said 
command on the logical channel set up on the physical channel of the data byte of the 
Centronics line used for the usual printing data transfer between a host computer and a printer, 
While doi ng so the same effectiveness as invention of claim 7, even if it does not use the port of 
Centronics, a command can be transmitted, and it becomes unnecessary that this changes the 
hardware which operates the port of Centronics. 

[0093] According to invention of claim 12, when the printing data storage of a printer is in a full 
condition in the printing control approach according to claim 7, or when [ since it has the stroke 
which can receive a command from a host computer, while doing so the same effectiveness as 
invention of claim 7 ] a printer cannot receive printing data from a host computer, interruption of 
printing processing of a printer is attained. 
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TECHNICAL FIELD 



[Field of the Invention] This invention relates to a printing system and the printing control 
approach, and when canceling the futility of a form or a toner by losing useless printing 
especially, it relates to a suitable printing system and the printing control approach. 
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PRIOR ART 



[Description of the Prior Art] Conventionally, there is a printing system equipped with the printer 
which prints and outputs the printing data which received printing data from the host computer 
which can be transmitted to a printer, and the host computer concerned for every page. In this 
kind of printing system, although printing data will not be sent out from a host computer after 
printing interruption directions to a printer if an operator inputs printing interruption directions 
from the keyboard of a host computer etc., the printout of the printing data which the printer has 
already received from the host computer is carried out from a printer before printing interruption 
directions. 
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EFFECT OF THE INVENTION 

[Effect of the Invention] As explained above, according to invention of claim 1, a host computer 
The input means for inputting the command which directs interruption of printing processing, a 
restart, or destruction of printing data to a printer, A transmitting means to transmit the inputted 
command to a printer immediately is provided. A printer A distinction means to distinguish the 
class of command received from the host computer, When a receiving command is distinguished 
from an interruption directive command, while making printing processing of the applicable page 
under printing processing activation complete When the printing processing under interruption 
[ interrupt printing processing of the following page, and ] when a receiving command is 
distinguished from a restart directive command is made to resume and a receiving command is 
distinguished from a destruction directive command, all the printing data that are not printed in a 
printer are canceled. Since the control means with which a new printing instruction is equipped is 
provided, it is not necessary to perform useless printing and the futility of a form or a toner can 
be canceled. Moreover, while release of the printer to a host computer also becomes possible 
immediately, a host computer and a printer have the advantage that it is not necessary to add 
new hardware. 

[0083] According to invention of claim 2, in a printing system according to claim 1, a transmitting 
means has the advantage that constraint of the physical location relation between a printer and 
a host computer becomes loose while doing so the same effectiveness as invention of claim 1, in 
order to transmit using an electromagnetic wave. 

[0084] According to invention of claim 3, it sets to a printing system according to claim 1, and a 
transmitting means becomes possible [ transmitting the command to a printer immediately 
further ] from a host computer while doing so the same effectiveness as invention of claim 1, in 
order to transmit through lines other than the line used for the usual printing data transfer 
between a host computer and a printer. 

[0085] In order to transmit using the intact control cutting tool of the Centronics line who uses 
for the usual printing data transfer between a host computer and a printer, while it sets to a 
printing system according to claim 1 according to invention of claim 4, and a transmitting means 
does so the same effectiveness as invention of claim 1, modification to the data-forwarding 
program using Centronics becomes possible [ shortening the time amount which there is, and 
ends and development takes ]. [ comparatively little ] 

[0086] According to invention of claim 5, it sets to a printing system according to claim 1. A 
transmitting means In order to set up a logical channel on the physical channel of the data byte 
of the Centronics line used for the usual printing data transfer between a host computer and a 
printer and to transmit said command on said logical channel, While doing so the same 
effectiveness as invention of claim 1, even if it does not use the port of Centronics, a command 
can be transmitted, and it becomes unnecessary that this changes the hardware which operates 
the port of Centronics. 

[0087] According to invention of claim 6, in a printing system according to claim 1, when printing 
data storage is in a full condition, or when [ since it has the function which can receive a 
command from a host computer, while doing so the same effectiveness as invention of claim 1, ] 
a printer cannot receive printing data from a host computer, the interruption of printing 



processing of a printer of a printer is attained. 

[0088] The stroke which inputs the command which directs interruption of printing processing, a 
restart, or destruction of printing data from a host computer to a printer according to invention 
of claim 7, The stroke which transmits the inputted command to a printer immediately, and the 
stroke from which a printer distinguishes the class of command received from the host 
computer, The stroke which interrupts printing processing of the following page while making 
printing processing of the applicable page under printing processing activation complete, when a 
receiving command is distinguished from an interruption directive command. Since it has the 
stroke which makes the printing processing under interruption when a receiving command is 
distinguished from a restart directive command resume, and the stroke which cancels all the 
printing data that are not printed in a printer when a receiving command is distinguished from a 
destruction directive command, It is not necessary to perform useless printing and the futility of 
a form or a toner can be canceled like invention of claim 1. Moreover, while release of the printer 
to a host computer also becomes possible immediately, a host computer and a printer have the 
advantage that it is not necessary to add new hardware. 

[0089] According to invention of claim 8, in the printing control approach according to claim 7, 
the stroke which transmits the inputted command to a printer immediately has the advantage 
that constraint of the physical location relation between a printer and a host computer becomes 
loose while doing so the same effectiveness as invention of claim 7, in order to carry out using 
an electromagnetic wave. 

[0090] According to invention of claim 9, in the printing control approach according to claim 7, 
the stroke which transmits the inputted command to a printer immediately becomes possible 
[ transmitting the command to a printer immediately further ] from a host computer while doing 
so the same effectiveness as invention of claim 7, in order to carry out through lines other than 
the line used for the usual printing data transfer between a host computer and a printer. 
[0091] According to invention of claim 10, the stroke which transmits the inputted command to a 
printer immediately in the printing control approach according to claim 7 In order to carry out 
using the intact control cutting tool of the Centronics line who uses for the usual printing data 
transfer between a host computer and a printer, while doing so the same effectiveness as 
invention of claim 7 Modification to the data forwarding program using Centronics becomes 
possible [ shortening the time amount which there is, and ends and development takes ]. 
[ comparatively little ] 

[0092] According to invention of claim 11, the stroke which transmits the inputted command to a 
printer immediately in the printing control approach according to claim 7 In order to transmit said 
command on the logical channel set up on the physical channel of the data byte of the 
Centronics line used for the usual printing data transfer between a host computer and a printer. 
While doing so the same effectiveness as invention of claim 7, even if it does not use the port of 
Centronics, a command can be transmitted, and it becomes unnecessary that this changes the 
hardware which operates the port of Centronics. 

[0093] According to invention of claim 12, when the printing data storage of a printer is in a full 
condition in the printing control approach according to claim 7, or when [ since it has the stroke 
which can receive a command from a host computer, while doing so the same effectiveness as 
invention of claim 7 ] a printer cannot receive printing data from a host computer, interruption of 
printing processing of a printer is attained. 
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TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] However, in the conventional printing system, as 
mentioned above, when an operator performed printing interruption directions from a host 
computer, printing data [ finishing / a printer / reception / from a host computer already ] had 
the problem that a printout was carried out, before printing interruption directions. When having 
put in another way and the conventional printing system inputted interruption of printing of an 
operator, or directions of a termination into a host computer, while transmitting directions of an 
operator to the printer immediately from the host computer, when the printer received directions 
of printing interruption or a printing termination, processing which a paper jam does not generate 
immediately was performed and the function to in_which printing processing is interrupted or 
stopped did not have. Therefore, in the conventional printing system, useless printing was 
performed, consequently there was nonconformity that the futility of a form or a toner occurred. 
[0004] When this invention is made in view of the point mentioned above and an operator directs 
interruption or a termination of printing, it aims at offering the printing system and the printing 
control approach which made it possible to lose useless printing and to cancel the futility of a 
form or a toner etc. by interrupting or stopping printing processing immediately. 



[Translation done.] 



* NOTICES * 



JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



MEANS 



[Means for Solving the Problem] In order to attain the above-mentioned object, invention of 
claim 1 In the printing system equipped with the host computer which has the function to 
transmit printing data, and the printer which has the function to print the printing data received 
from this host computer for every page An input means for said host computer to input the 
command which directs interruption of printing processing, a restart, or destruction of printing 
data to said printer, A transmitting means to transmit immediately the command inputted through 
this input means to said printer is provided. Said printer A distinction means to distinguish the 
class of command received from said host computer, When a receiving command is distinguished 
from an interruption directive command by this distinction means, while making printing 
processing of the applicable page under printing processing activation complete When the 
printing processing under interruption [ interrupt printing processing of the following page, and ] 
when a receiving command is distinguished from a restart directive command is made to resume 
and a receiving command is distinguished from a destruction directive command, all the printing 
data that are not printed in the printer concerned are canceled. It is characterized by providing 
the control means with which a new printing instruction is equipped. 

[0006] In order to attain the above-mentioned object, invention of claim 2 is characterized by 
transmitting said transmitting means using an electromagnetic wave in said printing system 
according to claim 1. 

[0007] In order to attain the above-mentioned object, invention of claim 3 is set to said printing 
system according to claim 1, and said transmitting means is characterized by transmitting 
through lines other than the line used for the usual printing data transfer between said host 
computers and said printers. 

[0008] In order to attain the above-mentioned object, invention of claim 4 is set to said printing 
system according to claim 1, and said transmitting means is characterized by transmitting using 
the intact control cutting tool of the Centronics line who uses for the usual printing data transfer 
between said host computers and said printers. 

[0009] In order to attain the above-mentioned object, it sets to said printing system according 
to claim 1, said transmitting means sets up a logical channel on the physical channel of the data 
byte of the Centronics line used for the usual printing data transfer between said host 
computers and said printers, and invention of claim 5 is characterized by transmitting said 
command on said logical channel. 

[0010] In order to attain the above-mentioned object, it is characterized by invention of claim 6 
having the function which said printer can receive [ of said host computer to said command ] 
even when printing data storage is in a full condition in said printing system according to claim 1. 

[0011] In order to attain the above-mentioned object, invention of claim 7 In the printing control 
approach of a printer of having the function to print the printing data received from the host 
computer which has the function to transmit printing data for every page The stroke which 
inputs the command which directs interruption of printing processing, a restart, or destruction of 
printing data from said host computer to said printer, The stroke which transmits the inputted 
command to said printer immediately, and the stroke from which said printer distinguishes the 



class of command received from said host computer, The stroke which interrupts printing 
processing of the following page while making printing processing of the applicable page under 
printing processing activation complete, when a receiving command is distinguished from an 
interruption directive command, It is characterized by having the stroke which makes the printing 
processing under interruption when a receiving command is distinguished from a restart directive 
command resume, and the stroke which cancels all the printing data that are not printed in said 
printer when a receiving command is distinguished from a destruction directive command. 
[0012] In order to attain the above-mentioned object, the stroke in which invention of claim 8 
transmits said inputted command to said printer immediately in said printing control approach 
according to claim 7 is characterized by carrying out using an electromagnetic wave. 
[0013] In order to attain the above-mentioned object, invention of claim 9 is characterized by 
performing the stroke which transmits said inputted command to said printer immediately 
through lines other than the line used for the usual printing data transfer between said host 
computers and said printers in said printing control approach according to claim 7. 
[0014] In order to attain the above-mentioned object, invention of claim 10 is characterized by 
performing the stroke which transmits said inputted command to said printer immediately using 
the intact control cutting tool of the Centronics line who uses for the usual printing data transfer 
between said host computers and said printers in said printing control approach according to 
claim 7. 

[0015] In order to attain the above-mentioned object, invention of claim 1 1 is characterized by 
the stroke which transmits said inputted command to said printer immediately transmitting said 
command on the logical channel set up on the physical channel of the data byte of the 
Centronics line used for the usual printing data transfer between said host computers and said 
printers in said printing control approach according to claim 7. 

[0016] In order to attain the above-mentioned object, invention of claim 12 is characterized by 
having the stroke which can receive said command from said host computer in said printing 
control approach according to claim 7, even when the printing data storage of said printer is in a 
full condition. 
[0017] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained 
with reference to a drawing. 

[0018] (1) If the whole printing system configuration concerning the gestalt of gestalt point ** of 
the 1st operation and the 1st operation is explained based on drawing 3 , this printing system 
has composition equipped with the personal computer 1 as a host computer, and the laser beam 
printer 3 as a printer connected to this personal computer 1 through the Centronics line 2 (path 
cord corresponding to [ for printers ] a 24-bit parallel interface). 

[0019] In addition, although the laser beam printer is raised with the gestalt of the gestalt of the 
1st operation and the 2nd thru/or the 4th operation mentioned later to the example as a printer, 
it is possible to use the printer by the method of the arbitration of a non impact type (an 
electrophotography type, a hot printing type, a sensible-heat type, an ink jet type, an 
electrostatic type, discharge-breakdown type) or the impact types (dot impact type) as a printer. 

[0020] Next, if the internal configuration of the personal computer 1 of the printing system 
concerning the gestalt of the 1st operation is explained based on drawing 1 , the personal 
computer 1 has composition equipped with CPU (central processing unit)4, RAM (at-any-time 
write-in read-out memory)5, a hard disk 6, the user command input device 7, the Centronics 
port 8, and Maine Bath 9. 

[0021] If the configuration of each part of the above is explained in full detail, CPU4 will control 
each part of a personal computer based on a program. RAMS is used as a work area. A hard disk 
6 may store a program and a floppy disk, CDROM (Compact Disc ROM), MO, etc. may be used 
for it instead of a hard disk 6. The user command input unit 7 is for an operator to input 
commands, such as printing demand instruction / printing stop instruction, a printing termination 
order, and a resumption instruction of printing, and specifically consists of a mouse, a keyboard, 
etc. The Centronics port 8 outputs an instruction, a control channel initiation recognition signal, 



control channel termination printing data, various recognition signals, etc. to a laser beam printer 
3 through the Centronics line 2. Maine Bath 9 is a common signalling channel. 
[0022] Moreover, if the internal configuration of the laser beam printer 3 of the printing system 
concerning the gestalt of the 1st operation is explained based on drawing 2 , the laser beam 
printer 3 has composition equipped with CPU 10, RAM1 1 and ROM12, the Centronics port 13, the 
paper transport device 14, imprint equipment 15, and Maine Bath 16. 

[0023] If the configuration of each part of the above is explained in full detail, CPU10 will control 
each part of a laser beam printer based on a program. RAM1 1 is used as a work area. ROM12 
may store a program and a floppy disk, CDROM, a hard disk, etc. may be used for it instead of 
ROM12. The Centronics port 13 incorporates an instruction, a control channel initiation 
recognition signal, control channel termination printing data, various recognition signals, etc. from 
the Centronics line 2. The paper transport device 14 controls conveyance of a print form by the 
interior of a laser beam printer. Imprint equipment 15 controls the device in which printing 
actuation is performed to a print form. Maine Bath 16 is a common signalling channel. 
[0024] In addition, especially with the gestalt of the 1st operation, unless it refuses, CPU4 
controls RAMS, a hard disk 6, the user command input unit 7, and the Centronics port 8 by the 
personal computer 1 through Maine Bath 9, and CPU10 controls RAM1 1, ROM12, the Centronics 
port 13, the paper transport device 14, and imprint equipment 15 by the laser beam printer 3 
through Maine Bath 15. 

[0025] With the gestalt of the 1st operation, two logical channels are set up on the Centronics 
line 2 which connects a personal computer 1 and a laser beam printer 3, and drawing 4 is the 
schematic diagram showing the example. The control signal of a personal computer 1 is sent out 
through logical channel distribution equipment 17 to the logical channel C1 for control signal 
transmission of the Centronics line 2, and is memorized by the 1st memory 19 through the 
logical channel judging equipment 18 of a laser beam printer 3. Moreover, the printing data of a 
personal computer 1 are sent out through logical channel distribution equipment 1 7 to the logical 
channel C2 for data transmission of the Centronics line 2, and are memorized by the 2nd 
memory 20 through the logical channel judging equipment 18 of a laser beam printer 3. 
[0026] Moreover, in the gestalt of the 1st operation, the program by the side of a personal 
computer 1 is divided into the printing data forwarding section program and the user interrupt 
processing section program. Fundamentally, the send state FLG (flag) which exists on RAMS of a 
personal computer 1 is rewritten, when a user interrupt processing section program receives the 
interruption processing from an operator, and a printing data forwarding section program 
performs various processings with reference to it. 

[0027] Next, said printing data forwarding section program is explained based on drawing 5 . An 
operator creates data to print using application, after starting a printing system (step S101) 
(step S102). In addition, explanation is omitted in order for there to be nothing relation with the 
essence of this invention about the printing data origination approach. If an operator does the 
depression of the printing demand carbon button with which the user command input device 7 of 
a personal computer 1 is equipped (step S103), a printer driver will start creation of the printing 
data corresponding to the laser beam printer 3 which performs printing based on the printing 
data from application (step S104). A printer drivers termination of creation of printing data 
transmits printing data to printer Supra which transmits data to a laser beam printer 3 (step 
S106). (step S105) 

[0028] Printer Supra starts transmission for the printing data of 1 byte of head from the 
Centronics port 8 to a laser beam printer 3 among the received printing data using the protocol 
of Centronics (step S107). Printer Supra sets the send state FLG which exists on RAMS as 
CONTINUE (step S108). It judges that all transmission of printing data was completed when 
there were no printing data which should investigate whether printer Supra has printing data 
which should still be transmitted (step S110), and should be transmitted, a send state FLG is set 
to WAIT here (step S123), and this processing is ended (step S124). 

[0029] On the other hand, printer Supra investigates a send state FLG, when there are non-sent 
out data (step S1 1 1), and when a send state FLG is CONTINUE Continue return printing data 
transmission to the above-mentioned step S109, and when a send state FLG is not CONTINUE 



It is recognized as printing stop instruction by the operator having been published, and a control 
channel initiation recognition signal is outputted from the Centronics port 8 to a laser beam 
printer 3 (step S112), and printing stop instruction is continuously outputted from the Centronics 
port 8 (step S113). 

[0030] In addition, a control channel initiation recognition signal is 1 byte of signal, and the signal 
about a control-related logical channel will be transmitted until it transmits a control channel 
termination recognition signal after this. Moreover, the same value as 1 byte of this control 
channel initiation recognition signal shall not exist in printing data. When the same value as a 
control channel initiation recognition signal comes out by image data etc., a dummy bit is 
inserted in the creation time of printing data, and discernment processing of distinguishing from a 
control channel initiation recognition signal is performed. 

[0031] Printer Supra investigates whether a send state FLG is DISCARD (step S114), when a 
send state FLG is DISCARD, it recognizes it as the printing termination order by the operator 
having been published, outputs a printing data RESET instruction from the Centronics port 8 to a 
laser beam printer 3 (step S120), and outputs a control channel termination recognition signal 
from the Centronics port 8 following it (step S121). Then, printer Supra cancels the printing data 
which are not sent [ which is carrying out current maintenance ] out (step S122), sets a send 
state FLG to WAIT (step S123), and ends this processing (step S124). 

[0032] On the other hand, printer Supra stands by a new instruction of fixed time amount and an 
operator, when a send state FLG is not DISCARD (step S115). After fixed time amount when a 
send state FLG is STOP, the answer of the (step S1 16 judges that there were not affirmation) 
and a user instruction input, and processes step S114 again. When a send state FLG is not 
STOP, the answer of the (step S116 investigates whether negative) and a send state FLG are 
CONTINUE(s) (step S117). 

[0033] When a send state FLG is CONTINUE, printer Supra judges that there was a resumption 
instruction of printing from an operator, sends out the resumption instruction of printing to a 
laser beam printer 3 (step S118), sends out a control channel termination recognition signal 
continuously (step S119), and resumes return printing data forwarding processing to the above- 
mentioned step S109. When a send state FLG is not CONTINUE, it is recognized as the 
abnormalities in the status (operating state) having occurred, and shifts to the above-mentioned 
step S120. 

[0034] Next, actuation of the interruption processing by the side of a personal computer 1 (host 
computer) is explained to a detail based on drawing 6 . It is inputted from the user command 
input device 7 (a keyboard or mouse), and the trigger of interruption from an operator is notified 
to the corresponding interrupt handler. In addition, the instruction about the gestalt of this 
operation which an operator can notify is three, printing interruption, resumption of printing, and 
a printing termination. 

[0035] If the interrupt by the operator occurs with the user command input unit 7 (step S201), 
the interruption factor is acquired (step S202), and it stores on RAMS, subsequently, the case 
where a send state FLG is not WAIT with reference to the send state FLG on current RAMS 
(step S203) — ( — the answer of step S203 judged it as under printing data transmission (it 
contains also during interruption), and negative) and current printer Supra acquired at the 
above-mentioned step S202 — it interrupts and a factor is referred to. 

[0036] When an interruption factor is printing interruption, the answer of the (step S204 sets 
affirmation) and a send state FLG as STOP (step S208), and ends this processing (step S219). 
When an interruption factor is resumption of printing, the answer of the (step S205 sets 
affirmation) and a send state FLG as CONTINUE (step S209), and ends this processing (step 
S214). When an interruption factor is a printing termination, the answer of the (step S206 sets 
affirmation) and a send state FLG as DISCARD (step S210), and ends this processing (step 
S219). 

[0037] When a send state FLG is WAIT, it judges that the answer of the (step S203 has 
completed all printing data transmission by affirmation) and printer Supra, and the interrupt 
handler itself transmits control instruction to a laser beam printer 3. Then, a control channel 
initiation recognition signal is transmitted through the Centronics port 8 to a laser beam printer 3 



(step S207), and the interruption factor acquired at the above-mentioned step S202 is referred 
to. 

[0038] When an interruption factor is printing interruption, the answer of the (step S211 sends 
out printing stop instruction to affirmation) and a laser beam printer 3 (step S214), and performs 
step S218. When an interruption factor is resumption of printing, the answer of the (step S212 
sends out the resumption instruction of printing to affirmation) and a laser beam printer 3 (step 
S215), and performs step S218. When an interruption factor is a printing termination, printing 
stop instruction is sent out to (step S213) and a laser beam printer 3 (step S216), a printing data 
RESET instruction is sent out continuously (step S217), and step S218 is performed. At step 
S218, a control channel termination recognition signal is sent out to a laser beam printer 3, and 
this processing is ended (step S219). 

[0039] Next, actuation of the program of Maine by the side of a laser beam printer 3 (printer) is 
explained based on drawing 7 . In a laser beam printer 3 side, printing processings (printing 
control, rasterizing, paper transfer control, etc.) are performed by the program of Maine, and an 
interrupt handler performs data reception from a personal computer 1 through the Centronics 
port 13. It opts for the processing which a main program should perform with reference to the 
printing status fundamentally. Moreover, an interrupt handler notifies the instruction received 
from the personal computer 1 to a main program by updating the printing status. 
[0040] If a power source is switched on (step S301), a laser beam printer 3 will start processing, 
will initialize the laser beam printer concerned itself (step S302), and will set the printing status 
on RAM1 1 as printing activation (step S303). Subsequently, it investigates whether the printing 
data which should be printed in the 2nd memory 20 (refer to drawing 4 ) which is a printing data 
storage field on RAM1 1 are stored (step S304). When there are no data which should be printed, 
step S304 is performed again. 

[0041] When there are data which should be printed, the printing status on RAM1 1 investigates 
whether it is printing activation (step S305). When the printing status is printing activation, 
printing processing of a page in which a degree should be printed is performed (step S306). And 
when the delivery of the paper which the page concerned printed is completed normally, the 
printing data on the 2nd memory 20 on (step S307) and RAM11 which ended printing processing 
are deleted (step S308), and step S304 is performed again. 

[0042] In the above-mentioned step S305, when the printing status is not printing activation, it 
investigates whether the printing status is printing reset (step S309). When the printing status is 
printing reset, all the data in the 2nd memory 20 which is a printing data storage field on RAM1 1 
are canceled (step S310). And after initializing a laser beam printer 3 (step S311) and completing 
initialization, the printing status is set as activation (step S312), and step S304 is performed 
again. 

[0043] In the above-mentioned step S309, when the printing status is not printing reset, the 
printing status investigates whether it is printing interruption (step S313). When the printing 
status is printing interruption, step S305 is performed that the following user command should be 
acquired. When the printing status is not printing interruption, it judges that the status is 
unusual, all the data in the 2nd memory 20 which is a printing data storage field on RAM1 1 are 
canceled, and a laser beam printer 3 is initialized (step S314). After initialization is completed, 
the printing status is set as activation (step S315), and step S304 is performed again. 
[0044] Next, actuation of the interrupt handler of a laser beam printer 3 (printer) is explained 
based on drawing 8 . An interrupt handler is started at the time of completion of initialization of a 
laser beam printer 3 (step S401), and stands by interruption from a personal computer 1 (host 
computer) (step S402). Generating of interruption investigates whether nSTROB of the 
Centronics line 2 was turned off through the Centronics port 1 3 (step S403). 
[0045] When not turned off, processing corresponding to each interruption is performed (step 

5405) . When turned off, BUSY of the Centronics line 2 is set to HIGH through the Centronics 
port 13 (step S404), the further interruption from a personal computer 1 is refused, and data are 
incorporated from the DATA line of the Centronics line 2 through the Centronics port 13 (step 

5406) . And the data concerned judge whether it is data of a control channel (step S407). In this 
case, it judges by whether it is data of the section when data were sandwiched by the control 



channel initiation identifier and the termination identifier. 

[0046] When the incorporated data are not data of a control channel, it is judged as the usual 
printing data and stores in the 2nd memory 20 on RAM11 (step S408). And it investigates 
whether there is any opening which can still store printing data in the 2nd memory 20 (step 
S409). When there is no opening in the 2nd memory 20, fixed time amount standby is carried out 
and step S409 is performed again. When an opening is in the 2nd memory 20, BUSY of the 
Centronics line 2 is set to LOW (step S410), and the purport in which interruption reception of 
the degree from a personal computer 1 is possible is notified to the computer 1 concerned. 
Then, nACK of the Centronics line 2 is transmitted through the Centronics port 13 (step S411), 
1 byte of data reception completion is notified, and step S402 is performed again that the 
following data should be received. 

[0047] On the other hand, when the incorporated data are data of a control channel, it is judged 
as the data of control instruction and stores in the 1st memory 19 (refer to drawing 4 ) on 
RAM 11 (step S412). And it investigates whether there is any opening which can still store 
control instruction data in the 1st memory 19 (step S413). When there is no opening in the 1st 
memory 19, fixed time amount standby is carried out and step S413 is performed again. When an 
opening is in the 1st memory 19, BUSY of the Centronics line 2 is set to LOW (step S414), and 
the purport in which interruption reception of the degree from a personal computer 1 is possible 
is notified to the computer 1 concerned. Then, nACK of the Centronics line 2 is transmitted 
through the Centronics port 13, and 1 byte of data reception completion is notified (step S415). 
[0048] It investigates whether the control instruction stored in the 1 st memory 1 9 is printing 
stop instruction after advice of data reception completion (step S416). When control instruction 
is printing stop instruction, the printing status is set as printing interruption that it should notify 
to Maine (step S417), the printing stop instruction of the 1st memory 19 is cleared after setting- 
out termination (step S423), and step S402 is performed. 

[0049] In the above-mentioned step S416, when the control instruction stored in the 1st 
memory 19 is not printing stop instruction, it investigates whether the control instruction stored 
in the 1st memory 19 is a printing RESET instruction (step S418). When control instruction is a 
printing RESET instruction, the printing status is set as Printing RESET that it should notify to 
Maine (step S419), the printing RESET instruction of the 1st memory 19 is cleared after setting- 
out termination (step S423), and step S402 is performed. 

[0050] In the above-mentioned step S416, when the control instruction stored in the 1st 
memory 19 is not a printing RESET instruction, it investigates whether the control instruction 
stored in the 1st memory 19 is a resumption instruction of printing (step S420). When control 
instruction is a resumption instruction of printing, the printing status is set as resumption of 
printing that it should notify to Maine (step S421), the resumption instruction of printing of the 
1st memory 19 is cleared after setting-out termination (step S423), and step S402 is performed. 
[0051] In the above-mentioned step S416, when the control instruction stored in the 1st 
memory 19 is not a resumption instruction of printing, it is recognized as the abnormalities in the 
status having occurred, the printing status is set as Printing RESET (step S422), and step S402 
is performed after setting-out termination. 

[0052] As mentioned above, since the operator of a printing system can interrupt or stop printing 
processing of a laser beam printer 3 immediately when he directs interruption or a termination of 
printing to a laser beam printer 3 through the user command input unit 7 of a personal computer 
1, while not performing useless printing and being able to cancel the futility of a form or a toner, 
according to the gestalt of the 1st operation, release of a laser beam printer 3 also becomes 
possible immediately. Moreover, a personal computer 1 and a laser beam printer 3 have the 
advantage that it is not necessary to add new hardware, by adopting the approach by the gestalt 
of the 1st operation. Moreover, it is possible to also realize port setting out of the hardware to 
be used in the conventional state. 

[0053] (2) Replace the gestalt of operation of the gestalt 2nd of the 2nd operation with the 
approach of sending out control command in the gestalt of implementation of the above 1st 
using the data line of the Centronics line 2, and it notifies printing stop instruction, the 
resumption instruction of printing, and a printing termination order to a laser beam printer 3 using 



the intact BIT number (5-7) of the control line of the Centronics line 2. Since it is the same as 
that of each bit control approach in nSTROB of the Centronics line 2 etc., the control approach 
of the control lines 5-BIT 7 is omitted for details. 

[0054] Drawing 9 is drawing showing two examples of a definition of the control instruction of 
the control cutting tool of the Centronics control. Example 1 — a printing interruption 
instruction — in ON and the resumption instruction of printing, ON and a printing termination 
order set [ BITS ] BIT7 to ON for BIT6. moreover — Example 2 — a printing interruption 
instruction — ON and a printing termination order carry out [ BIT /5 / instruction / OFF (when 
BITS is always turned off during interruption and it is turned on, unless a laser beam printer 3 
has a printing termination order, it is recognized as interruption instruction discharge), and / of 
printing / resumption ] BIT6 as ON in BIT5. In addition, a printing termination order also has the 
approach for which nINIT of a control line is substituted. 

[0055] The signal of a pulse condition is sent out by setting the control signal sending-out 
approach of each instruction for a laser beam printer 3 to HIGH from a personal computer 1 to 
each bit (DEFAULT level OFF) in the gestalt of the 2nd operation, and carrying out after [ OFF ] 
fixed time amount. Since the detail of the system configuration concerning the gestalt of the 2nd 
operation, an internal-block configuration, and actuation is almost the same as the gestalt of 
implementation of the above 1st, only a difference is explained below. 

[0056] With the gestalt of the 2nd operation, since there is no need of setting up a logical 
channel in order to use a control line, sending-out'' becomes unnecessary about a control 
channel termination identifier to sending-out" and "laser beam printer to "laser beam printer of 
operation applied to steps S112, S119, and S122 of drawing 5 R> 5, and steps S207 and S218 of 
drawing 6 among the actuation in a personal computer 1 in a control channel initiation identifier. 
[0057] Moreover, with the gestalt of the 2nd operation, in a laser beam printer 3 side, when it 
interrupts, the controller is monitoring the condition of the control lines 5-BIT 7 continuously 
and the condition of a signal line has change, it is made the trigger and an interrupt handler is 
operated. 

[0058] Moreover, in order that control instruction may use another line physically [ printing 
data ] with the gestalt of the 2nd operation, From step S412 of drawing 8 to the step S415 is 
unnecessary among actuation of the interrupt handler of a laser beam printer 3. "It judges 
whether BIT 5-7 of a control line had change" before step S403 t when a judgment result is yes, 
step S416 is performed, and when a judgment result is no, step S403 is performed. 
[0059] As mentioned above, according to the gestalt of the 2nd operation, generate possibility 
that port setting out of the hardware used as compared with the gestalt of implementation of the 
above 1st must be changed, but Since the driver DLL which controls only BIT 5—7 of a control 
line is created independently and it can realize, modification to the data forwarding program using 
conventional Centronics As compared with the gestalt of implementation of the above 1st, it is 
few, and ends, and, thereby, the time amount which development takes can be shortened. 
Moreover, even when a laser beam printer 3 cannot receive printing data in the state of memory 
full, the interruption and the termination of printing processing in a laser beam printer 3 are 
possible. 

[0060] (3) If the whole printing system configuration concerning the gestalt of gestalt point ** of 
the 3rd operation and the 3rd operation is explained based on drawing 1 2 , this printing system 
has composition equipped with the personal computer 21 as a host computer, and the laser 
beam printer 23 as a printer connected to this personal computer 21 through Centronics line 22a 
and controHine 22b. 

[0061] Next, if the internal configuration of the personal computer 21 of the printing system 
concerning the gestalt of the 3rd operation is explained based on drawing 10 , the personal 
computer 21 has composition equipped with CPU24, RAM25, a hard disk 26, the user command 
input device 27, the Centronics port 28, control signal sending-out equipment 29, and Maine 
Bath 30. 

[0062] If the configuration of each part of the above is explained in full detail, CPU24 will control 
each part of a personal computer based on a program. RAM25 is used as a work area. A hard 
disk 26 may store a program and a floppy disk, CDROM, etc. may be used for it instead of a hard 



disk 26. The user command input unit 27 is for an operator to input various commands, and 
specifically consists of a mouse, a keyboard, etc. The Centronics port 28 outputs printing data 
etc. to a laser beam printer 23 through Centronics line 22a. Control signal sending-out 
equipment 29 outputs a control signal to a laser beam printer 23 through control-line 22b. Maine 
Bath 30 is a common signalling channel. 

[0063] Moreover, if the internal configuration of the laser beam printer 23 of the printing system 
concerning the gestalt of the 3rd operation is explained based on drawing 1 1 , the laser beam 
printer 23 has composition equipped with CPU31, RAM32 and ROM33, the Centronics port 34, 
the paper transport device 35, imprint equipment 36, the electromagnetic wave signal receiving 
set 37, and Maine Bath 38. 

[0064] If the configuration of each part of the above is explained in full detail, CPU31 will control 
each part of a laser beam printer based on a program. RAM32 is used as a work area. ROM33 
may store a program and a floppy disk, CDROM, a hard disk, etc. may be used for it instead of 
ROM33. The Centronics port 34 incorporates printing data from Centronics line 22a. The paper 
transport device 35 controls conveyance of a print form by the interior of a laser beam printer. 
Imprint equipment 36 controls the device in which printing actuation is performed to a print form. 
The electromagnetic wave signal receiving set 37 receives an electromagnetic wave signal from 
control-line 22b. Maine Bath 38 is a common signalling channel. 

[0065] In addition, especially with the gestalt of the 3rd operation, unless it refuses, CPU24 
controls RAM25, a hard disk 26, the user command input unit 27, the Centronics port 28, and 
control signal sending-out equipment 29 by the personal computer 21 through Maine Bath 30, 
and CPU31 controls RAM32, ROM33, the Centronics port 34, the paper transport device 35, 
imprint equipment 36, and the electromagnetic wave signal receiving set 37 by the laser beam 
printer 23 through Maine Bath 38. 

[0066] Actuation of the printing system concerning the gestalt of the 3rd operation is the same 
as that of the printing system concerning the gestalt of implementation of the above 2nd almost, 
and in order that only the sending-out approach of control instruction may carry out difference, 
only a difference is explained below. 

[0067] In a personal computer 21 side, the class (printing stop instruction, the resumption 
instruction of printing, printing RESET instruction) of a send statement and the instruction 
concerned is sent out to control signal sending-out equipment 29 at the time of generating of a 
control instruction sending-out demand. The control signal sending-out equipment 29 which 
received the control instruction sending-out demand sends out the demanded control 
instruction. The three following approaches can be considered as the sending-out approach of 
control instruction. 

[0068] (i) Three or more physical lines for signal transduction to a laser beam printer 23 and a 
personal computer 21 are at a certain time. In this case, it is the approach define each 
instruction and a physical line by the same definition approach as the definition approach of an 
instruction of having used BIT 5-7 of the control line of Example 1 of drawing 9 , and control 
signal sending-out equipment 29 sends out an instruction according to that definition. 
[0069] (ii) Two or more physical lines for signal transduction to a laser beam printer 23 and a 
personal computer 21 are at a certain time. In this case, it is the approach define each 
instruction and a physical line by the same definition approach as the definition approach of an 
instruction of having used BIT 5-6 of the control line of Example 2 of drawing 9 , and control 
signal sending-out equipment 29 sends out an instruction according to that definition. 
[0070] (iii) One or more lines by which the synchronizing signal for taking the synchronization at 
the time of the physical line for signal transduction performing 1 or more and signal transduction 
in a laser beam printer 23 and a personal computer 21 is flowing are at a certain time. Drawing 
13 is the example of a definition of the signal at that time, and each instruction. In this case, 
control signal sending-out equipment 29 has always sent out the synchronizing signal. 
[0071] In the laser beam printer 23 side, the electromagnetic wave signal receiving set 37 
received the synchronizing signal sent out from the control signal sending-out equipment 29 of a 
personal computer 21, and has always taken control signal sending-out equipment 29 and a 
synchronization. And when the level of control signal line 22b has change, according to the 



definition of drawing 13 , it analyzes whether it is which control instruction from the level change, 
and the analysis result is reflected in the printing status. 

[0072] As mentioned above, since advice of control instruction can be performed even if it does 
not use the Centronics port, according to the gestalt of the 3rd operation, it has the advantage 
that there is no need of changing the driver which operates the port of Centronics. Moreover, 
even when a laser beam printer 23 cannot receive printing data in the state of memory full, 
interruption or a termination of printing processing of a laser beam printer 23 is possible. 
[0073] (4) If the whole printing system configuration concerning the gestalt of gestalt point ** of 
the 4th operation and the 4th operation is explained based on drawing 16 , this printing system 
has composition equipped with the personal computer 41 as a host computer, and the laser 
beam printer 42 as a printer with which wireless is transmitted from this personal computer 41. 
[0074] Next, if the internal configuration of the personal computer 41 of the printing system 
concerning the gestalt of the 4th operation is explained based on drawing 14 , the personal 
computer 41 has composition equipped with CPU43, RAM44, a hard disk 45, the user command 
input device 46, the Centronics port 47, the electromagnetic wave signal launcher 48, and Maine 
Bath 49. 

[0075] If the configuration of each part of the above is explained in full detail, CPU43 will control 
each part of a personal computer based on a program. RAM44 is used as a work area. A hard 
disk 45 may store a program and a floppy disk, CDROM, etc. may be used for it instead of a hard 
disk 45. The user command input unit 46 is for an operator to input various commands, and 
specifically consists of a mouse, a keyboard, etc. The Centronics port 47 outputs printing data 
etc. The electromagnetic wave signal launcher 48 discharges an electromagnetic wave signal to a 
laser beam printer 42. Maine Bath 30 is a common signalling channel. 

[0076] Moreover, if the internal configuration of the laser beam printer 42 of the printing system 
concerning the gestalt of the 4th operation is explained based on drawing 15 , the laser beam 
printer 42 has composition equipped with CPU50, RAM51 and ROM52, the Centronics port 53, 
the paper transport device 54, imprint equipment 55, the control signal receiving set 56, and 
Maine Bath 57. 

[0077] If the configuration of each part of the above is explained in full detail, CPU50 will control 
each part of a laser beam printer based on a program. RAM51 is used as a work area. ROM52 
may store a program and a floppy disk, CDROM, a hard disk, etc. may be used for it instead of 
ROM52. The Centronics port 53 incorporates printing data etc. The paper transport device 54 
controls conveyance of a print form by the interior of a laser beam printer. Imprint equipment 55 
controls the device in which printing actuation is performed to a print form. The control signal 
receiving set 56 receives a control signal. Maine Bath 57 is a common signalling channel. 
[0078] In addition, especially with the gestalt of the 4th operation, unless it refuses, CPU43 
controls RAM44, a hard disk 45, the user command input unit 46, the Centronics port 47, and the 
electromagnetic wave signal launcher 48 by the personal computer 41 through Maine Bath 49, 
and CPU50 controls RAM51, ROM52, the Centronics port 53, the paper transport device 54, 
imprint equipment 55, and the control signal receiving set 56 by the laser beam printer 42 
through Maine Bath 57. 

[0079] The detail of operation of the gestalt of the 4th operation is the same as the gestalt of 
implementation of the above 3rd almost, and only the sending-out approach of control 
instruction carries out difference. Although the approach of notifying to a laser beam printer 
from a personal computer using a physical line was taken with the gestalt of implementation of 
the above 3rd, the approach of notifying to a laser beam printer 42 from a personal computer 41 
using an electromagnetic wave is taken with the gestalt of the 4th operation. Since the discharge 
approach of an electromagnetic wave and the reception approach of an electromagnetic wave 
are well-known techniques, explanation is omitted. In addition, the definition approach of a signal 
is the same as the approach shown in above-mentioned drawing 13 . 

[0080] As mentioned above, according to the gestalt of the 4th operation, in addition to the 
effectiveness in the gestalt of implementation of the above 3rd, there is an advantage that 
constraint of the physical location relation between a laser beam printer 42 and a personal 
computer 41 can be made loose. 



[0081] In addition, even if it applies this invention to the system which consists of two or more 
devices, it may be applied to the equipment which consists of one device. Moreover, it cannot be 
overemphasized that this invention can be applied also when attained by supplying a program to 
a system or equipment. In this case, that system or equipment becomes possible [ enjoying the 
effectiveness of this invention ] by reading the storage which stored the program expressed by 
the software for attaining this invention to this system or equipment 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram showing the internal configuration of the personal computer 
concerning the gestalt of operation of the 1st of this invention. 

[Drawing 2] It is the block diagram showing the internal configuration of the laser beam printer 
concerning the gestalt of the 1st operation. 

[Drawing 3] It is the explanatory view showing the whole printing system configuration 
concerning the gestalt of the 1st operation. 

[Drawing 4] It is the explanatory view showing two logical channels concerning the gestalt of the 
1 st operation. 

[Drawing 5] It is the flow chart which shows actuation of printer Supra of the personal computer 
concerning the gestalt of the 1st operation. 

[Drawing 6] It is the flow chart which shows actuation of the interruption processing by the side 
of the personal computer concerning the gestalt of the 1st operation. 

[Drawing 7] It is the flow chart which shows actuation of the program of Maine by the side of the 
laser beam printer concerning the gestalt of the 1st operation. 

[Drawing 8] It is the flow chart which shows actuation of the interrupt handler of the laser beam 
printer concerning the gestalt of the 1st operation. 

[Drawing 9] It is the explanatory view showing two examples of a definition of the control 
instruction of the control cutting tool of the Centronics line concerning the gestalt of operation 
of the 2nd of this invention. 

[Drawing 10] It is the block diagram showing the internal configuration of the personal computer 
concerning the gestalt of operation of the 3rd of this invention. 

[Drawing 11] It is the block diagram showing the internal configuration of the laser beam printer 
concerning the gestalt of the 3rd operation. 

[Drawing 12] It is the explanatory view showing the whole printing system configuration 
concerning the gestalt of the 3rd operation. 

[Drawing 13] It is the explanatory view showing the example of a definition of a signal and each 
instruction concerning the gestalt of the 3rd operation. 

[Drawing 14] It is the block diagram showing the internal configuration of the personal computer 
concerning the gestalt of operation of the 4th of this invention. 

[Drawing 15] It is the block diagram showing the internal configuration of the laser beam printer 
concerning the gestalt of the 4th operation. 

[Drawing 16] It is the explanatory view showing the whole printing system configuration 

concerning the gestalt of the 4th operation. 

[Description of Notations] 

1 Personal Computer (Host Computer) 

3, 23, 42 Laser beam printer (printer) 

7, 27, 46 User command input unit (input means) 

8 Centronics Port (Transmitting Means) 

10, 31, 50 CPU (a distinction means, control means) 

29 Control Signal Sending-Out Equipment (Transmitting Means) 



48 Electromagnetic Wave Signal Launcher (Transmitting Means) 
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^*y) 5k, /n- KxV^^ 6 a-^^K 
A^gf ir> h 8 <*; . *>fW<JX 

[0 0 2 1] ±Sa*SB^*ric*«¥iili-r5i:. CPU 4 

MW-tZ. RAMSli, 17 — X <b LT{£J8£*b 

*>9, ^- Kf ^ ^ ^ 6 Wl-tb <? 7 p 7 t'-f ^ ^ 
CD ROM (Compact Disc ROM) , M03££ 



SB«r*^¥<D =* > K&A;&i-Sfca?>a>fc<Z>-efc9 . A 

BHteKB'Hf * • ©J»^^*/u»T*B'Ha#««:a^"r 

[0 0 2 2] Sfc. »K7>HS50JBffit^«5Hl#i->^7 t 

10 TZ>k. -9*-?!) CPUlOi:, RAMI 

1 k, ROM 1 2 b, ir> h ^^tK— hl3t, » 
tRi£3SS 14 k. te¥^g 1 5 <t , y >f 16^ 

[0 0 2 3] JifB#SB^«^^»aSi--5i:. CPU 10 

£ 0 RAMI Hi. $tl5o R 

OM12I1, y R *i? : 7J*%feffl-tZ>i><DT~hV, ROM 
1 2<Dftt>9\Z-*7v , CDROM, ^— 

20 131*. i?^ h n-^^^2^^fp^T f -^ • 

^Mf&ftS&tr, »»i£SS« 1 4 tt\ u-f-T'!)^ 

[0 0 2 4] ft. »iwHlft<7?JBIBT-*i«F*r»Tp>*^pfi 

/U9^jMtRAM5, yN— K7*-f^^6 f if— 

30 L, if— yy 3X*fi, CPU10I1 

^15^URAM11, ROM12, ir^hD— $ 
xtf- b 1 3 , ^i^^g 1 4 ( m^mW 1 5 Srfi|»-f 

[0025] mi<Dmm<Dmmx*^ /^vt/^ye 

^-^ l k u-if-yy 3 tSr»ai--5ir^ h * - 
^^»2±lcBft3a^-r-*^4:2*«a:«bX*3!9. H4U 

■to— w«r^-rtttBSia*c*>So yt^a ^ 

T-fe:> h D-^^^2co*JWs^-SfI^S^ Lj r^/uc 
8ii 8^itsiy^y i 9(wieit$tL^ 0 

^ 3<^)^ift^flOTi 8^Ltf 2y^y 2 

0lcf5tg^tt5o 

[0 0 2 6] ^fc. »l<0|il6OJgffi|C*3^-C(i. 
y-^/Un >t°^-^ lfRijO^n ^^Afi. 

so lC^?5^iXTl/^5o ^-yt/U3yta-^l(Z)RAM5 



(5) 



^ffi¥9- 1 14 6 0 8 



H:^fiEt6M«lFLG (77^) fl. 

[0 0 2 7] SfrfiEHl^-^iHtHffl^n^^^i 
TEP^ L/ct ^f-^^Mt5 U:r y^S 1 0 2) 0 

SHl^SsftsK^vSrifTi-Si: (^ry^S10 3) . 

y y K7^^nryy ^— ^ 3 v^^^fn^-^ 

fcRl^- * coftfc £ TMh-T 5 Ur^S10 4) q 

r^S105) s U— r-^y V* 3— t 5 — *&i£ff 

7S 106), 
[0 0 2 8] ^y V** — ^fiSff UfcRJ^T 5 — <?<D 

-yyy^3^l$:»t6 (Xf^S10 7) o 
^y V^^-^7l±RAM5±(C#aEf 5i3l«ttffiF L 
G^CONTINUEl:^t5 Uf'yySlO 

8) o r ^y y^7"y7ii^CTlt-#W 
^— ^^s^s^srw^ (^^s iio). mm 

»TLfc*WSrU 3lff«fflFLGSrWA I T(c-fey h 
b (^f^S12 3) . *Mf3®S:J»T-r-5 {*ti?7 
S 1 2 4) o 

[0029] t&jf^ yv^f^-zfy&m&m&T*-? 

1) x iSffftlF LG^CONT I NUET*$>-5i^ 
U i^fttiF LG^CONT I NUEt^l^ll' 

hD-^x.if- h 8^btU^U (*Ty?S 1 1 

2) . tt^Tffl*#±lft*«:1r>* h p^^^tK- h 8rt* 
e>ttJ*i"5 O^s^S 1 1 3) „ 

[0 0 3 0] ft. SiJ«^ir^M*6»BUff-§-i:ttl^>r 



[0 0 3 1 ] ^^^-^7liSffl«BF LGA5D I 
SCARDtifo^^Hl^ Ury/S 114), 
SftttllFLG^DI SCARDX^6^I1 »f^# 

y 3K#LTff#=^-*RESET^*iz> hP 
h 8A^ffl*L Uf^/S 12 0) . 

^m^xmm^^^^f&Tmm^z^^ h u^^tk 

- h 8^e>U*"f5 (^f^S 121) s Z<D&. -? 

£:W&IL U^^S 12 2). iSff «1»F L GSrWA 
I Ttci?;/ h L (x^ry^S 12 3). #*!yiSr**Ti- 
6 (^^ ^/S 124) D 
[0 0 3 21 ft*, ^y V^^-^7tti3l«*ttBF LG 
*SDI SCARDX^l^lt -£B#Kk »fE#<Ogfr 
fcft^«:fiF«-r5 (^s^S 115) 0 — 

MftfiFLG^STOPtfcSi^tt (XT-y? 
S 1 1 6CD^7)5#^) . ^.-if-^A^i^^^o/ci: 

*«»ru ^ry/s i i 4<nvm&ftb 9 mtm& 

20 F LG^STOPt4^*&(l (^ryT'S 1 1 6 <D%£ 
a s l?£) „ iMMF LG^CONT I NUET*$?6^ 
S^SrSH^S (^ry/S 117), 

[0033] y y v^jx— ^^ttiiHattfflF lg^co 

NTINUEt^i^lt ^f^^bOfP^F^^- 
^ofci:«BrU t--f"'-^y >^ 3(C*j-LTEn^f 
MA^SriSfflU Ut^S 118). »fc^X*ll»^ 
*/W»T*B'J«-§-*iHaL Uf^Sl 1 9) . _LI5 

^77/s i o 9-.^t)Pn^-^inm^^f?^-r 

6 0 M^lF LG^CONT I NUEt^^^ll 

^^ry-ys 1 2 O^fT-T^o 

[0 0 3 4] JSfeir. yt/^yta- ^ 1 (jh^ h 
5^fi. fn^^^T. BP^ffBfl. Bi#=*Jh(0 3o-c*> 

-So 

40 [0 0 3 5] ^x-if-=i-7> KA*3fiB7J=: 

tdJiSW^ii^jg^-t-^t (^r^S201) . ^ 
OW9ii^.SBa*Bl»L (^^S 2 0 2) . RAM 

FLG L (^fy7'S 2 0 3) . iSff «|B F L G 
*SWA I TttV^fi (^f'7 7*S 2 0 3^S : 

£) . mffi^y ^^-^^^Bi^-^aHs* 

*t>^4>) <^ ^ PMU^ lE^f'7 7*S 2 0 2fMU: 

[0 0 3 6] f«J'9i2 i ^S@^fn^"t , »rT^5#^fi 
so fjx^S2 0 4^#£) . iHI^iFLG^STO 



(6) 



^m^9 - 114 6 0 8 
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Uf!x^S 2 0 5«)Sdi#«) . illlMFL 
G^CONTINUEl:Kl (775/7^5 2 0 9) , 

dSBl^*JtT**>-5»&tt (7t-^S2 0 6^ ; h 
£) , ifB«iFLG^DI SCARDC^L (77 

210), ^mmzmj-tz (Xr^/S 2 1 

9) . 

[0 0 3 7] i£fat*tffiF LG^WA I TtfcSS^Ii 

Uf^ys 2 03^fffl , ;/y y^^-/7(: 

-^£ri£ffL (777/S2 0 7) , ±f57^^^S2 0 

[0038] w^^sa^ai^tt-efcs^&n 

1 , «F— >^ 3K*fr 

LTBJ^ffjt^SrStHL U7i//S2 14) , 77 

hW&te (*T*y7$ 2 1 2<7)^#^) , u-if-^ 

1 5) , X77^s 2 1 s^mn-r^o m*>&frmm& 

fll^*lhX£>6^(;t U77 7 P S2 1 3) H U— 
yy a^JfctUTBl^fflhA^SriSUlU Uf^S 

2 16), iR^-CHl^— ^RESET*-&*a6WL 
(77^:/S 2 17), 77 2 1 8^rHfT-r5o 

^f^s 2 1 8tiii/-f"^y 3i;/tttW 

f s/^S 219) 0 

[0 0 3 9] W:, i/-f-/yy^3 fl!J 

>f ^<D^o ^ AcDgjf£|CO^X[lI 7 KX-S#ift91 

h 1 3^iMt/N-yt/^yt s a-^ 1^007—^ 
7— ^^Sr^fiBU-Cltfrt-^^^iSSrft^-r-So 

[0 0 4 0] mM&RAZtiZb Ufy^S3 0 
l) . U'-lf-^y ^^3ttfe3ffi*H*6U-cattu--if 
-7 p yy : ?it«jbL Uf^s3 0 2) , ra 
mi i±cDfn^^7-^^^fn^iitTi^^r-5 Uf 

3 0 3) 0 &l^X\ RAM 1 1 _h<7)Rl^7 — ^ & 

itt«*r-*)5!B2p«^y 2 o (O4#0S) icri^-t^^ 
S 3 0 4) 0 ^-r-c^^-^^/^^^ii^ ^^7 
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y^s 3 o A^mrf-rh. 

[0 0 4 1] J^^£7-^#2b-5^li, RAMI 

y^s 305) 0 fn^7^-^7^fn^ntrr-fe-5^ 

^7 P S 3 0 6) 0 tit, ^IS-<-^^L/c^^ 
3Rj&SjE«(a»T LfcBS^T- (77-^53 0 7) , EP^ 
M$:flTLfcRAMl 1 ±<D^27t^ey 2 0±<DR]^ 
■r — *S:»JI»L (77^3 3 0 8) , Bfi^fy^S 

10 3 0 4£MftTZ> 0 

[0 0 4 2] iif^^^S 3 0 5iCiol>T, ftl^77 
— *7;&M^||frX>fc^»^tf\ 1^77 — * 7 
y iry ht^5^^^5 (775/^5 30 9) 0 
Bl^7-7 L -^7^^n^y-tr y h-e*>5#&fi, RAMI 
1 ±^81^— ^»>W««T-*>5» 2^^y 2 OrtOr 
-^^^X®^-T6 (77^S3 10) 0 ^LT, u 
-If-^y 3SrttSMfcL U77/S 3 1 1) , 
»Hb&SiJ*Ti-6fc. l?^7 7-*7£|?fTl£R5£L 
T7/S312) , SI^7 5/7 P S 3 0 4^Sfft5o 

20 [0 0 4 3] ±E^T7/S 3 0 9lC:fe^X N EP^77 
-^7^Ri^y ir^y ht^i^lj:, Efl^77— *7^ 
EP^Sn&^^&SI^S (77^/3 3 13) Q EP3=7 

K^#t^<< ^7 7/S 3 0 5^Hftt5o 31^77 

U RAMI li^7-^M®®tfc6S2y€ 

y2ort(Dr-^44T«*u i/-f^y^3^ 

(7f^S3 14) 0 «]»!{k*s»T-r-5 
f^77-^7£:J£fft;:I££L U777 p S3i 
so 5) , ^7^yS 3 0 4^f^ o 

[0044] Lz-f-^yy^a (Hi3=Sfi) ^ 

5c ffJD^^> KyfiU'-f-^y 3CD#]#Hfc<£> 
^TBf(C7^— hL (775//S401) , s<— y-r/u 
nyt'a-^l (*7hnyta-^) frh&Hyj&fr 
Zftm-tZ U77/S4 0 2) 0 Wt)ii^s»^i-5 
t. ir^ her -^^tK— K 1 3 ^r^bXir V h n^^7 

U77/S 4 03) 0 
40 [0 0 4 5] OFFI^otl^^ll ^th^tKD 
#Jf3ii^tcS*jJ;Ufc*&3®S:||fT-r5 (777/S40 
5) o OFFlC^ofci^fl tyhn^^/f- h 1 
3 ^^LXir^ hD-^^i2(7)BUSY^H I GHI: 

u (77^7'S404) x /<-yt;U3ytra-^i^ 

1 3^:^LXir>hD— ^7^2(DDATA7-f >7i^ 
c f—#* 1 ®L*)\k$s (77y/S 4 0 6) 0 tur, ^ 
r-^^Wft^/^f-^^^^Mfs (77 

7/S407) 0 r-ffrwrnr^^frmit 

so ^SiJT- <h (fcTSWSiJ^ t \z J; o X^^ fbfcERB*)^ - ^ 



(7) 
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[0 0 4 6] Tfry>^fvtzr — &tmW 1 ?**'W7 £ —9 

xtt^m&i*. miscon^-* twmis. rami i 

±<Dm2**}) 2 OlCtMfil-* (^s^S 40 8) , 

^T3»&rt\ tyhn^^i20BUSY^LOWi: 

L (^75//S4 10) N /N'—y^h/Un^t 8 ^ — ^ 1 rt* 

h <mk<om *) ii^Sf+^rigr-fc -6 §■ £ = > tr ^ - * 

^S41l) , I'M — *§{f ^^^T£iffi*n 

u d^co^-^ ^^m-r-<< ^r^ys 402 

[0 0 4 7] flfe*. aiPiiA/^— 

Mii±©iu^yi9 (H4#bb) iwfe^-r^> u 

f^S4 1 2) o -tut, su^n 9l^^^ftiJ« 

7^:/S 413) o Siy^yi 9tC^#^Mt/^^ 

5. m l * y 1 9 ^5±^fl. iryhP^ 
*^2G0BUS Y^rLOWiCL Ut7^S4 14) . 

■efc5S*3Bfc3^^a- * l^il^3-r-5o -com. ir 
v h h^^xtK— h 1 3^iMTty h o-^x^2C0 
nACKtiSflU I'M h^v 5 — ^SfS*flf31^T*ii 

fti-rs Uf^ys 4i5). 
[0 0 4 8] 7*-*3«&S^T<z>«*d«h ii^^ey 

1 9^fe^Lfc^J^^^^lh^T^-5^^ 

p-<s Uf^ys 4 i 6) 0 Sij^^fn^it^ 

(^f^S4 1 7) , K3t»TS, SB" 

i^y i 9offl^ffihft<frSr* yrt Ur^ys4 

2 3) , ^fyyS4 0 2^^frt6 o 

[0 0 4 9] ±|B^7 t S'7 p S 4 1 6iC^o^T. 1 

f*. 1 * * y 19 L /c^^^^^R E S E 

T^T'fcS^S^SrBB^S (^77^S4 18) 0 ©J 

fy^S4 19) . K®RT«, mifrV 1 90fP^ 
RE S ET^T^^r^ y T L (Xf77'S4 2 3) , Xt" 

•^s4o 2zmrti-5> 0 

[0 0 5 0] iisx^y^s 4 i 6(w-*o^-t\ mi ^ 

y 1 9I^^L^iJffll^^fn^RESET^T'^^ 
fgiy^ey l 9 LfrMW&GtfW^HM 
A^T-feS Uf7/S4 20) c 
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1) . »J£»T«. mi y^ty 1 9^Hi^SBB«r^S:^ 
yri Ur7^S4 2 3) . XT7/S4 0 2 £Hfr 

[0 0 5 1] ±f5^x 4 1 6 fc&^T. SK 1 ^^e 

y 1 9(-»iWLfc»J»^^Hi^M#^^ft^4B^ 

X^RESETCKl U7j/^S 4 2 2) , 
10 fH7f, ^fs'^S 4 0 2Sr||fTt5, 

[0 0 5 2] ±i£LfcJ:-5(-. *loHJfi<ojgffi(^J:ix 

O^— y-'-^-w KA^gi7 SttY-LTU— if— ^ 

■F-^y ^ 3(o^^^En^(c^^^(i^ihr^ 

20 — * l&Xf^—F—yi) >^ 3 £ t>M£rfcfr'>— 

[0 0 5 3] (2) »2^HliB^ffi 

h n - ^ 2 <Dy?—<? 7 4 >&i£m LM®^^ V K 

* — ;\s=74 ><D^&m<DB I T#-S§- (5—7) £rl£ffl U 
-Cffl^fflh^. fn^ifm^. fP^^^^^r u-lf 

30 -^y 3— J: 5(-ufct>o-e*>-5, =iyh 

X^2^0n STROB^t^i^<Z)t*y h W^feirf^ 

[0 0 5 4] i9{ityhp-^^Mw=iyhp-;u 
'*>f hO»J»A^2-oW^*0ilSr^i-|a-e*>5o ffill 
•CfiHJWJ^Wr^fiB I T5 4rON, PnSJSMA^ttB 
IT6^rON. fflWJ^Jh^^fiB I T 7&ON£-T£o 

W 2 T'ttBJffltK*^ B I T 5 SrO F F (*#T 
^liBITS^flCOFFU O NtC/^o tzf$&X- ^~ 
40 if-^y 3(iRi«iJ*ih^^stev%|jg5 if^^Bft 

tmWi-t£) . BUMSBMt^ttB I T 5£ON. TOJcp 
mflBIT6tONitS 0 Hl»J*lh^tt3 
yhp-/U7^y(7) n I N I TTftlt^M^fe^ 
[0 0 5 5] m2&MM<Dffimz&\ f *X'*-y'i-/l'='ls 
^-^ 1 if-^y 3 ^m~5##^coM 

»«#a6ttS*ftli, #tf:yh (DEFAULTS 
OFF) CTLH I GHicLX— MgOFFCt5 
r tic J: /^^«»^ft*S:iSUli-S, ^2 60||JS 

so fp^»tttt±ss»i (D^m <o mmt mmmxfoz tc 



(8) 
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[ 0 0 5 6] m2<OM1fc<DffimT~te. 3>ht3-/^ 

<DT\ /N'-Vfyuayfa- ^ l (C:fc(t5fbffr7)F*9, |g 
5C0X^y>^S 112. S 1 1 9. S122, m6<D* 
fy/S 20 7, S 2 1 8iC&Z>W}VE " l" V 1/ 

[0 0 5 7] »2(03gifc<7>«ffiTN:t, U—lf-^ 10 

y >9 3«-e(i=3 V h n-/l^>f >B I T 5~7<OttlB 

[0 0 5 8] fB2<OHft<OJBI6-Ctt x ftijffii^tl 

f^s4i 2H^f^^s 4 i 5*-eds^3?-e*> 

9, ^^'^^S 4 0 3C9Sfriwiol^T w nyhn-;U7>f 
>C0B IT5-7CWfcofcK 4«SU *J*ig 20 
*j&*y e sO^fl^^S 4 1 6StH?tU *IJ^J* 
**Sn oO^liXf^/S 4 0 3 £j£fTi-<5 0 
[0 0 5 9] ±*KL*:£5t;i. m 2 <DmM<nmm\z £ti 

-T5 K7W^DLLSrB'JlCf^*U-CliaT-#-5fc*, 
■CBl^-^SrSIS T*#^tv^-ct>. u*— >"y> 

[0 0 6 0] (3) »3O|Bfc0>Jg!B 

Sria 1 2(£X<5£RWrS£, *H]*Jv^^^Afi % 

<b. R^— y-^/^VtTa — ^ 2 1 M^^U 
2 2 a, »J»*2 2 bSr^L.r««SttfcHl^iS«tU 

[0 0 6 1] ^S^^O^lC^^^lJv-^^ 
^'-yt^yt'a-^ 2 1 05rtS|51llricSria 101: 
S^RfltSt, /<-yt/^ytv-^2iii > c 
PU2 4£. R AM 2 5^ ^- Kf^^^ 2 6 i:, 

2 8 mmm^-mmmmz 9 <t. ^y/^30^ 

[0 0 6 2] ±E«-a5^«^S:«jS-r-6i:, CPU 2 4 
(1. ^P^7^irS<5#^— y^-/u=i VfcTa. — so 
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MWTZo RAM2 5lt 17 — ^xU r t LT{£ffl£*b 

^- Kr ^^26 *) 1^7 p y hf-T-f 

CDROMSittfflLXtJ:t\ ^.-if-^-v^ 
KA2jKB2 7I*. -^v K*A*i-5fc 

tt/&£*L5 e ir> h o = ^*stf— h 2 811. irvhcr — 
^&2 2 a ^LTU-f-yy >^ 2 3^31^ — 
^Srtti^-r^ H»fifi£ai8t2 9(l, »i2 2 
b^ltu-f-/!) 2 3^S0Mf ^SrtU*"*- 
<5 G ^y^30lt ^iiil-S-SST-fcSo 
[0 0 6 3] £fc. !3(Dlloglt^5W]y^r 
ix^U-lf-yy 2 3 0F^SM?i/££|g 1 1«^S<5# 
mM-f&t, U-lfy y 2 3(2, CPU31^ R 
AM32£, ROM33^ tyhp^^7^-h34 

[0 0 6 4] ±fE#ftO»ric*i¥3iE-r5t, CPU 3 1 

(1, ^a^^ AtcS<s^ u-iF— i/f&sb&mw-r 

5 0 RAM 3 2 fl^ !7-^:ny T£ LTftffl£*L£, R 
OM3 3I1 ^n^J^ftifa^Sfc^T-fc?). ROM 
3 3<DiXt>*> [Cyu sy f_ C D ROM, ^ — 

iitfo tt«asK« 3 5 fi % v^rtffl-esi^ 

^Bif^«:fT5«»«:WJ«*i-5 0 «lKftff ^SfsiSB 3 7 
li. »J«i»2 2 b^?>«lKj6ff-g-S:S«i-S, ^>rw« 
^ 3 8 (2, ^iift-^KTfcSo 

[0 0 6 5] ft. ^S^^co^T^i^iCgfr^/^i^ 
D, /^— yt/ua yt'a- ^ 2 1 T*(2. CPU24dM 
^y/^30^^LTRAM25, K^V^^2 
6 ( a.— if— =i^> KA^jJSB 2 7, ir>-hn-^^7K 

- h 2 8 , »ji»«-g-isai3SiB 2 9 b. u—tf-^ 

!iy^2 3m CPU 3 1(1, ^-rw^38^^hL 
TRAM 3 2 , ROM33, ir V h n XtK— h 3 

4 , ffifisin^B 3 5 , ifte^SE® 3 6 ( mmm^mtm 

t3 7«Pt5o 
[0 0 6 6] ^3(7)^ffi00^i^5^lJ'>^xA(O» 

mi. ±.^%2<omm<omm^»^»\iy^M,tmi 

[0 0 6 7] y-^/^=3^tfa— ^ 2 iWCfi. SOfli 

(fP^lh^. ^l^W^^r^. WRESET#^) 
**J»«*i£fcb3£S2 9^iS"tbi-So HW^iSUlS* 
U3tfpJ»fS#iSUi3S«2 9(1, S*$ttfc*J»ife 
^^ri^Hir^o «0»^oaiffl^ifei: LX(lTI5^3o 



(9) 
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[0 0 6 8] (i) u—if-yy y* 2 3 y-jvu 
£0# o HI 9 (Dty\ 1 CD :n y K ci — /U|^CD B I 

[0 0 6 9] (ii) U-tWy^2 3i/<-yt/l/ 

^t*a-^ 2 i t\zm^-&mm<Dyomj&fr2#i£k±.fo 
[0070] (iii) i/-f-^yy^2 3^<-yt 

ii,-Ct^5i»dsl*£JL±4>5H* 0 El 3li*<aB#ofa-i§-t 

[0 0 7 1] u~ i^-^'y y* 2 3flOT-tt. 
g«3£« 3 7 tefSlJ*. /^yt^yt^-i? 2 1 com'J 20 

U S'J»«#iSUiiS« 2 9 i^^Hotl^o 

[0 0 7 2] JiiSUfcJ:5(-s m3 60^o^i^J:^ 
< tfcfrS ir> ho-^^cDTK- h 

2 3 60^^SO^»T^fcfi*il:^pJ^T^5o 
[0 0 7 3] (4) m4<DMl&<DXm 

h n>-t 0 ^ — ^ t LT<D/*— yt/^yt e a- * 4 1 
SHIRKS* LTcou— tf-y'y y^42 £S:«;i5fl* 

J*t4ot^6o 40 

[0 0 7 4] »40|Ufi^lB(Cffi-5Hl»Jv'^7 t 
y^/l^yt^ — *4 l<7>F*)gltf?f/££[3l 4 IC 

PU43£, RAM44ir, ^-Kf>fX^45i % a. 
-f-n7yKA^l4 6<l:, ir y h d h 
47i, eflH6«#»»iS« 48t, * -f 4 9 t 

[0 0 7 5] ±E#»<D«j«*»jd5-r5t. CPU4 3 
tt, ^n^7"A|cS<5#x<-y^-/u=i>tr^ — 
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